General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



DOE/NASA CONTRACTOR REPORT 


DOE/NASA CR-150553 


SOLAR HEATING SYSTEM FOR RECREATION BUILDING AT 
SCAHERGOOD SCHOOL 

Prepared by 

Scattergood School 
West Branch, Iowa 52358 

Under Contract DOE No. EX-76-C-01-2386 

Monitored by 

National Aeronautics and Space Administration 
George C, Marshall Space Flight Center, Alabama 35812 




(NASA-CP- 150553) SCIAP KfAHKG SYSTEK ECF 
PECFEATICN BHIICIFG AT SCATTEFGCrC 5CKCC1 
Final Bepoct (Scattergood Schcol, i<e£t 
Branch) 1 UO p HC AC7/?1F AC1 CSCl 1CA 


N78-2C€C5 


Bnclas 


G3/44 11839 


U.S. Department of Energy 



Solar Energy 



TECHNICAL REPORT STANDARD TITLE PAGE 


1. REPORT NO. 2. GOVERlfMENT ACCESSION NO. 

DOE7NASA CR-150553 

3* RECIPIENT'S CATALOG NO* 

4. TITLE AND SUBTITLE 

Solar Heating System for Recreation Building at 
Scattergood School 

5. REPORT DATE 

3 January 1978 

PERFORMING ORGANIZATION CODE 

7. AUtHDR(S) 

Pr, Conrad F , Heins 

B. PERFORMING ORGANIZATION REpnfl P tr 

9. PERFORMING ORGANIZATION NAME AND ADDRESS 

Scattergood School 
West Branch, Iowa 52358 

10, WORK UNIT NO* 

It. CONTRACT OR GRANT NO, 

DOE No. EX-76-C-01-2386 

13. TYPE OF REPOR'i & PERIOD COVERED 

Contractor Report 
Final 

12. SPONSORING AGENCY NAME AND ADDRESS 

National Aeronautics and Space Administration 
Washington, D. C. 20546 

for the Department of Energy. 

14, SPONSORING AGENCY CODE 

tS. SUPPLEMENTARY NOTES 

The Project Manager for this work was Dr. Conrad F. Heins, of the Scattergood School. The 

work was accomplished under the technical management of Ho\rt M. Weathers, Marshall Space 
Flight Center, Alabama. 

16. AO Sin ACT 

This project was initiated in May 1976 and was completed in June 1977. A six-month 


acceptance-testing period followed during which time a number of minor modifications and 
corrections were made to improve system performance and versatiUtjL This Final Report 
describes in considerable detail the solar heating facility and the project involved in its 
construction. As such, it has both detailed drawings of the completed sj’'E:tom. end a section 
tliat discusses the bottlenecks that were eneountei'ed along the way. It is hoped that the 
report will prove useful to others who choose to use the sun's energy to provide at least part 
of their heating needs. 


17.' KEV WORDS 

18, DISTRiBUTtON STAtEMENT 


Unelas sif ied-Unl iminted 




WILLIAM A. BBDOKSBAMC, JR. / 

Mgr, Solar Heating Sc Cooling Project Office 


J 19, security CLASSir, (of thu rpport) 

2G. SECURITY CLASS! F* (of ttii* p«a<»> 

21, NO. OF PAaES 

22. PRICE 

j Unclassified 

Unclassified 

140 

NTIS 


For sale by National Technical Information Service. Sprincficld. Virp.inia 22151 


MSPC “ Form 3292 {Miy 1969) 













TABLE OF CDHIWrS 


I. httkoduction i 

II. SUMMARY OF PROJECT 3 

III. DESCPJPTIOS OF THE SOLAR HEATED RECREATIOS BUILDING 5 

IV. DESCRIPTION OF THE SOLAR HEATING SYSTEM 7 

A. COMPONENT SUBSYSTEMS 7 

B. MODES OF OPERATION 12 

V. tllSTORICAL NARRATIVE OF TFJE PROJECT IS 

VI. DESCRIPTION OF THE DATA ACQUISITION SYSTEM 27 

VII. COSTS OF THE SCASTERQOOD SCHOOL SOI/Jt IIEATI^JG SYSTEM. 30 

A. ESTIMATED COSTS 31 

B. actual COSTS 31 

VIII. T'JHAT WE TOULD DO DIFFERENTLY IF WE U TO DO IT AGAIN 32 

IX. INTERIM PERFORMANCE CRITERIA CERTIP' 'r Tira 33 

APPENDIX A BUILDING DRAWINGS 

APPENDIX B “ DESIGN AND SCHEMATIC DRAWINGS OF THE SOLAR EIEATING SYSTEM 
APPENDIX C — AS BUILT DRAWINGS OF THE SOL?\P. HEATING SYSTEM 
APPENDIX D — WIRING DIAGRAMS OF THE SOLAR HEATING SYSTEM 
TiPPENDIX E -- SEQUENCE OP OPERATIONS OF THE SOIAR HEATING SISTEM 
AJPPENDIX F — - MAINTENANCE INSTRUCTIONS FOR TTIE SOLAR HEATHJG SYSTEM 
APPENDIX G -- SUBCONTRACTORS ASSOCIATED WITH THE SOLAR HEATING PROJECT 
APPENDIX H -- ACCEPTZao; TEST OP THE SOLAR HEATING SYSTEM 

APPENDIX I REPORT ON GRAIN DRYING M3DIFIC?vTION TO SCATTERGOOD SCHOOL SOLAR 

HEATING SYSTEM 

APPENDIX J" — PRODUCT LITERATDRE FOR COMPONENTS OF THE SOLAR HEATING SYSTEM 


iii 



1 


EJTEODUCriCN 

Scattergood School is a small, oo-educatdonal boardmg school located 
in the farmland of eastern Iowa 10 miles east of Iowa City. In the fall 
of 1974, the governing oornmittee of the school decided to build a badly 
needed recreation building that would utilize, in seme fashion, solar 
energy to provide at least part of the heating requirements of tlie 
building. With the announcement that the federal Energy Eeseardi and 
Development Administration (ERDA) would be fundi ng solar projects as 
part of the Solar Heating and Cboling DonDnstration Program, the scliool 
began to consider systems that would suit their needs and might qualify 
for federal assistance as well. 


It was decided to use an air, ratlier than a water, system. Since most 
of the solar energy would be used to heat the air of the building, it 
made sense to heat this air directly. In addition, the sinplicity of an 
air system, with very few moving parts and no catastrophic modes of 
failure, was attractive. The Solaron Corporation of Denver, Colorado, 
a coEipany with considerable eagperience in air collector systems, was 
invited to join with the school in preparing a proposal. Solaron oom- 
plied, and in Itovenber, 1975, a proposal was submitted to, and sub- 
sequently accepted by, ERDA. 


Tlie proposal suggested the \ise of a 2500 square foot array of Solaron 


collectors, a heat storage box containing 1250 cubic feet of rock, and 
a 5000 cfm air handling unit. Sudi a system would provide an estimated 
75% of the building's heating needs. In addition, an air-water heat 
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exchanger would serve to prdieat water for a donestic hot water system. 

Ihe project was initiated in May# 1976/ and was cornpleted in June, 1977. 

A 6-month acceptance testing period followed during vdiich time a number 
of minor modifications and corrections were made to improve ^stem 
perfornance and versatility. This Pinal iteport describes in consider- 
able detail the solar heating facility and the. project involved in its 
construction. As such, it has both detailed drawings of the caipleted 
system and a section that discusses the bottlenecks that were encountered 
alcng the way. It is hoped that the report will prove useful to others 
who choose to use the sun's energy to provide at least part of their 
heating needs. 


Scattergood School is grateful to the Solar Energy Division of the Depart- 
ment of Energy for providing most of the funds for the solar heating 
system. The school would also like to acknowledge the generous tedinical 
assistance of the personnel ftcm the National Aeronautics and Space 
Administration, George C. iiardiall Space Flight Center, throughout tiie 
course of the project. 


3 


II. SUtmiCl OF PPDOECT INFORftWriCJSi 

A. General Jjafoniation 

Owner/Builder: Scattergood School 

West Branch, Iowa 52358 
Contractor ; Modem Metals, Inc. 

Muscatine, Icwa 52761 
Operational Date ; June, 1977 
Building ; 

Type; School gymnasium 
Area: 7966 sq. ft. 

Location; Ifest Brancii, Iowa 


Meteorological Data 
latitude: 41.3“ N 

* 


Clirrate E)aita: 

Winter 

Summer 

Avg. teitp. (“F) 

41.0 

71 .7 

Avg. insolation (Ly/d) 

298 

545 

Degree days (heating) ; 

7255 



C. Solar Energy System 

Application ; Heating, 75%; hot water, 75% 
collector ; 

Type; Air heating, flat plate 
Area; 2496 sq. ft. 

Manufacturer: Solaron Corporation 


Denver, Colorado 80222 
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Storage; 

iVjje; 3/4-w»ch 4ianieter rocK 

i.-jwaityi .'i.,S:i5Q ou. ft, 

i'a=i firc4 vB'i.it h*33tor (gywtasi^fln) 


Gas furnace (Xocker rooms) 

Electric heater (water) 

D, Project Description 

The solar energy system is based on a prototype model which has 
been in continuous successful operation since 1957. The collector 
array, attached to the south side of tlie building, consists of 128 
factoryasserrbled modules 36 in. by 78 in. Each modtile has double 
tempered glass covers and a sheet absorber, with an air duct below 
the penranei'it black absorber surface. The metal buildhig is pre- 
engineered (Armco lietal Building Systems) with 6900 sg. ft. in the 
gymnasium poirtion and 1066 sq. ft. in the locker roarr/storage 
section. The anticipated structural heating load is 56,000 BTU per 
degree day. 


OEIGINAL PAGE IS 
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III. DESCRIPria'I OF THE SCOAR HEATED BEX3!EKriCW BUHDING 

The facility consists of two adjoining Antco Rigidframe buildings de- 
signed and fabricated by the Annco Steel Corporation, Metal Products 
Division. The gymiasium bxiilding has floor dimensions of 70 feet by 
98 feet 8 inches, is 24 feet at the eave and about 29 feet at the 
peak. The locker room building has floor dimensions of 25 feet by 
42 feet 8 inches and has an eave height of 12 feet 3 inches. The 
locker room building is attached to tlie east side of the main building. 
Both structures are well- insulated with fiberglass insulation. The 
solar heating system will provide an estimated 75% of the building's 
total heating needs, including hot water. Auxiliaicy heat is provided 
by two 250 KBTU pinpane unit heaters in the main building. A dual 
5.5 kilowatt, fast-recovery, electric water heater provides domestic 
hot water. Intake water is preheated by the solar heating system and 
stored in two insulated 120-gallon, glass-lined tanks. 

Blue prints showing floor plans and building details can be found in 
Z^pendix A. A photograph -of the recreation building, depicting the 
solar panels, is shown on the next page. 
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IV. DESCRIPTION OF THE SOLAR HEATING SYSTEM 
A. Conponent Subsystems 

Scattergood School's solar heating system consists of seven parts. 

1. A solar collector . 

A 2500 square foot array of flat plate collectors purchased from tlie 
Solaron Corporation uses sunlight to heat air drawn through the 
system. 

2. A heat storage device . 

An insulated reinforced-concrete box (10 feet by 25 feet by 7 feet) 
filled witli 65 tons of smootli river gravel stores heat during 
sunny days to be used at night or on cloudy days. 

3. An air handling system . 

A large blower moves air through the collecto33 and into ductwork 
tliat enters the building and/or the rock box. 

4. A water heater . 

to air-water heat exchanger built into the duc'ferark preheats water 
for a domestic, fast-recovery electric water heater. Water is 
stored in two 120-gallon tanks connected in series. It is punped 
through the heat exchanger wiienever tlie panel system is collecting 
solar energy and the water teirperature is below a predetermined 
tenperature. 

5. An autoimatic control system . 

Tnerroostats and other temperature sensing devices autoiratically 
regulate the water punp, the air blc^/er and the motorized daitpers 
used to operate tlie system. 
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6. An auxiliary heating system . 

250 KBTU space heaters in the main building and a 100 KSTU 
furnace in the lodcer rcxm building provide supplenental heat 
as needed. A 5,5 kilowatt, fast-recovery electric water heater 
provides domestic hot water. The solar system preheats water 
for this unit. 

7. A data acquisition system . 

Thirt^one sensors located throu^out the installation provide 
data on parameters such as air flow, air tenperature, water 
teartperature and sunlight striking the colector. These data are 
autotatically stored on tape and sent daily to a data processing 
center in Huntsville, Alabama. This monitoring subsystem will 
provide answers to such key questions as system efficiency and 
reliability, operating costs and approximate fuel savings. 
Photographs of these various ocnponents are sham on the next 
three pages. 



The collector 


The air handling unit 
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T)ie junction box (upper center) for the data acquisition sensors with 
the Site Data Acquistion Subsystem (SDAS) belcw it. 


Three thermal sensors associated 
witli the rock storage box. 


.'fc. j ..r ; 


9. The wind speed, wind direction, 
outside ambient temt^erature and 
humidity sensors mounted above the 
building. 
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B. Modes of Qperabion 

The system has six modes of operation. 

1. Heating the building with hot air from ttie collector. 

2. Storing heat by drawing heat from the collector through the rock 
box. 

3. Heating the building with heat stored in the rock box. 

4. Heating water by drawing air frcia the collector past heat exchange 
coils and back to the collector. In this mode the building and 
the rock box are bypassed. Water heating also occurs during modes 
(1) and (3) . 

5. Venting the collector by opening slide gate daitpers in the ductwork 
to permit the collector to vent by natural convection. 

6. Heating with the auxiliary system . When the heating requirements 
of the building are more than can be sillied by the solar heating 
system, the auxiliciry heaters autonatically come on and provide 
the needed heat. 

A schematic of the heating system and the first (4) modes of operation 
are shown in firgures 1-5. Heavy lines indicate air flow. 

Further details of the solar heating system, including as-built drawing 
and dia^ams, a description of hardware, a detailed sequence of oper- 
ations, and naintenance instructions are found in Appendixes B - F. 



^ ■ Sche^^i-io dr^\wtng of the Soisr ffesyting Syste/n 
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V. HISTORICAL NAlii>‘MIVR OP THE PROOBOT 

In Aprilf 1976, Scattergocsd Schcxtl was infouned that its proposal had 
been accepted, and in June, 1976 a contract was awarded to the school. 

The contract stipulated that the school would construct the solar heat- 
ing system as proposed, and that ERDA would provide $76,289 or 88% of 
the total $86,692 estimated cost. 

Construction began iitmediately. Listed below is the schedule of construc- 
tion activities as they occured. Included in parentheses is the schedule 
as originally proposed. A short cdimentaiy on each activity is also 
included. 

1. Site prejpEuration — May-June, 1976 (April, 1976) . 

Most of the site preparation was carried out in conjunction with the 
site preparation of the gyrmasium itself. Qrigingally scheduled for 
April, it was postjxaned until May because of wet, soft ground. Some 
additional site preparation for the rocdc storage box was carried out 
in June. 

2. Pouring the concrete foundation June, 1976 (May, 1976) . 

A concrete foundation for the collector s\:pport structure was poured 
socsn after site preparation had been cxsipleted. 

3. Red irgn erection — July, 1976 (June, 1976). 

Five specially fabricated colurms were bolted to the foundation and 
to the five load-bearing cx>lunns of the south wall of the gynnasium. 

4. Desiggi Reviews — August, 1976. 

A final design review was held at the school on August 4, 1976. A 
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relatively sira.ll but significant change was made in design of the 
air handling system to permit a water-heating-only mode of operation 
that could be used during the summer when tliere would be no need bo 
heat tlie building or charge the rock storage box. 

5. Constuction of the rock storage box — Angus t-Septeitfoer, 1976 (April- 
tfey, 1976). 

Originally scheduled as one of the earliest activities, construction of 
the rock storage box was postponed until after the erection of the main 
support columns. Reinforced concrete was used for the floor and weills 
of the structure. After being filled it v-ras capped with a well-insulated, 
air-tight wooded lid strong enough to support the air handling unit. 

6. Filling the rock storage box — Septertber, 1976 {May, 1976) . 

The contractor v/as unable to obtain tlie specified 3-foot diameter, trans- 
ite pipe tliat ^.-rould serve as the duct to the bottom of the box. With 
Solaron's approval, a 3-foot diaimater sev;ar pipe vras used. This altera- 
tion delayed the activity; it was not until Eeptentier, 1976 tliat the box 
v/as filled with 65 tons (1250 cubic feet) of 3/4 inch, washed river gravel. 
Three half-inch metal conduits witli holes drilled in the bottom 3 inches 
to facilitate air flow were installed at tte bottcnp middle and top of 
the rock bed as the box was being f/ll^tJ. Hiey were long enough to pro- 
ject about a foot above the lid of the box. At a later date, 3 thermal 
sensors were installed in these 3 conduits as part of the data acq' isi- 
tion system. 

7. Installation of collector support structure — Septeniber-November, 1976 
{I4ay-June, 1976). 

This act.lvity provided anotlier of the maddening delays tliat were 

ORIGINAL PAGE IS 
OF POOR QUAUry 
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encountered during the course of the project. The support structure 
consists of 3/4-inch plywood screwed to steel perlins that are bolted 
every 4 feet to the steel ooluims. To facilitate mounting of the ply- 
woodr a special self-tajping, self-countersinking screw was used. The 
contractor ordered 1000 of these scr&is, thinking that 10 screws per 
plywood sheet would be enou^. It was found during construction that 
14 screws per sheet were needed# hence only 70 of the 100 sheets were 
mounted after the rocdc box had been filled. Ohe contractor was unable 
to obtain additional screws until the end of October. The project was 
delayed an additional 6 weeks. 

8. Installation of the solar collectors — Nbvenber/ 1976- Febraury# 1977 
(June-July, 1976). 

The ool -ctor array consists of 128 solar panels arranged 4 high and 
32 across, ibout 90 of the panels were irounted during the last warm 
weather of the year# \diich was in Noverrber. Once freezing weather set 
in# panel installation ceased; the butyl rubber tape used to seal the 
connection between panel unit has poor flow and adhesion properties 
below 40® F. Not until February# 1977 were there a few consecutive 
days warm enou^ to oonpelte the installation. 


Installation was ncare time consuming than anticipated# in part because 
of the size of the array. Mihou^ the panels function as separate 
units of 8 because of the placement of the ducts leading to and re- 
turning frcm the array, all of the units are interconnected. In order 
to achieve an airti^t system# alignment had to be exact, with little 
margin for error Mach time would have been saved if the collectors 
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had been equipped with off-set pins to let the workman know when the 
collector was in exact alignment. Time might also have been saved if 
the collectors had been placed as 4 units of 32 with narrow separators, 
such as 1-inch by 6-inch limber, rather than as a nonolithic array. 

9. Installation of the air handling system — Decentjer, 1976-May, 1977 
(June-July, 1976) . 

Ductwork inside the building was fabricated and installed during the 
month of Decenber. The major part of the ciir handling system, located 
beneatii tlie solar panels, was canpleted during the late winter and 
early spring. The custom-itade blower and fan installation was re- 
ceived in Decenber and positioned on the rock storage box. Ductwork 
was then located around it. Fiberglass duct was found to be most 
satisfactory and was used where ever possible. tVhere sheet metal 
ductwork had to be used, all joints were sealed with silicone mbber. 

10. Installation of water preheat system — April, 1977 (July, 1976} . 

The water preheat system was installed during the last 2 weeks of 
April, 1977. Two insulated, glass-lined, 120-gallon tanJcs were in- 
stalled in series in such a way that an aquastat controlling a 
moving water in a loop between the storage tanks and tlie heat exchanger 
would continue to operate until the water in both tarics had reached a 
predetermined tenperature. Valves were installed to permit tlie domestic 
water heater alone, the solar water heater alone, or the 2 in cxj. 'L.-ir-a- 
tion to provide hot water. 

11. Wiring and installation of control sensors — April-Jfey, 1977 (July, 1976) 
Most of the installation of control sensors and wiring v?as done when 

the monitoring sensors were installed, and wired. 
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12. Start-Up — May, 1977 (July, 1976) . 

The system was first operated and checked out 1:^ the Solaron Coirpora- 
tixai field engineer assigned to the project during the week of May 16. 
Because a slide gate danper was incorrectly positioned, he was able to 
test the system in only 4 or the 5 nodes of operation. A nuniber of 
air leaks were found in the ductwork, and other minor items needed to 
be corrected. 

13. Open House — May, 1977. 

An open house for the solar heated recreation building was held on May 
21, 1977. Senator Richard Clark (I>-lowa) ; the congressional representa- 
tive ftan our district, Michael Blouin; Robert Bauer, head of EBDA's 
Chicago Operations, made short presentations to a grovp of about 2C)0. 

14. Acceptance test — June, 1977 (July 1976). 

The acceptance test of the solar heating system was conducted by a 
Solaron field engineer during two visits in May and June, 1977. After 
the second visit the system was judged to be acceptable i:pon comple- 
tion of a nuniDer of minor corrections. Details of the test plan and 
test data are found in ^pendix H. 

15. Installaticai of monitoring equipment — ^ril-June, 1977. 

In February, 1977 the dollar amount of the contract was increased by 
$7,076 to provide for the installation and wiring of monitoring sensors 
as part of a data acquisition system. A total of 31 government furnish- 
ed sensors were installed and wired during Ipril and May, 1977. During 
the week of June 13, personnel frcm the IBM Corporation installed the 
Site Data Acquisition System (SDAS) and made the necessary connections 
to permit the data to be relayed by telephone to Huntsville, Alabama daily. 
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Because the SEftS had been badly danaged in shipmeiit, a second visit by 
an engineer from IBt'l during the week of June 30 was required to make 
the data collection system function properly. Both the solar heating 
system and the data collection system are now fully operational. 

16. Bottlenecks 

Thr^ serious bottlenecks were encountered during the project. Two had 
a significant inpact on the construction schedule. The third did not 
because of the large delays that had already occurred. 

OcxtpletiQn of the rock storage box . Because the rock storage box would 
no longer be accessible once the collector support structure was 
erected, the box had to be filled with rock and capped with an air- 
tight lid before the next phase of the project could be undertaken. A 
few weeks of delay in the coitpletion of the rock storage box resulted 
in a few weeks delay in the project. 

Installation of the solar panels, including tlie sipport structure . 

A key delay in the construction of Scattergood School's solar heat- 
ing system resulted from delays in the construction of the panel 
support structure and, as a result, an even longer delay in the 
installation of the solar panels. Bad the panels been conpleted 
during the winter. Instead, installation of ductwork under tlie 
collector array began in Febraury and was not completed unitl May, 


1977. 
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Installation of the adx hatidling unit . Because key pairts of the duct- 
VKHTk are built around this fan and blower unit/ a considerable amount 
of the duct installation was not begun until the air handling unit had 
been correctly positioned on the top of the rock steerage booc. First 
sdieduled for delivery in Septenber/ the air handling unit arrived 
in early Oeoenber. In Scattergood's case tne delay did not affect the 
construction schedule because all of the solar panels had not been 
mounted. Otherwi^/ later arrival of this piece of key equipment would 
have delayed the project. 

17. "Surprises”. 

Besides shipping delays, there were other things that failed to 
anticipate or that we badly miscalculated in our planning. Soma of 
these are mentioned below. 

Unloading the solar panels . Ten tons of panels had to be unloaded fron 
a moving van. With nelidier an unloading dock nor a fork-lift truck on 
hand, the building construction crew spent the better part of a day at 
this activity. 

Filling the rock box. There was not room for a truck to unload directly 
into the box as had been planned. Instead, a front-end loader had to 
be used to transfer the rock to the box fron a pile scrae distance away. 
This activity took most of a day. 

Wirbig th.; solar heating system . Wiring the systan was far more time- 
oonsuming and e}ipaisive than had been anticipated. One reason for this 




was that the work did not readily dovetail with the installation of 
tlie SDftS sensors, as had been hoped, and therefore was done separately. 


Installation of the ductwork . Installation of all of the ductwork 
associated with the system took about 10 weeks, rather than the 3 or 4 
that had been anticipated. Some of this time could probably have been 
saved if the contractor had used round ductboard vhere ever possible, 
rather than constructing the ductwork from insulated sheet metal. 

In any case, the requirement for a conpletely air-tight system was a 
new experience for the contractor and was considerably more time-con- 
sumiiig than he had planned. 

18. Testing period . 

Itollcwing the formal acceptance test in June, 1977, the next 6 months 
were used to check out the ^stem and make any modifications or cor- 
rections needed to inprove the system's performance. The following 

i- 

corrections or changes were made. 

leaks in the ductwork that were not detected during construction 
were plugged. 

IWo valves were added to the water prelieat system so tliat tine 
heat exchanger could be isolated from the rest of the system. 

This change was made so that the volume of water used in tlie 
building could be measured by the SDBS even though tlie heat 
exchanger was disconnected for cleaning and repair. 

A larger di s connect box was placed on the air handling unit to 
eliminate a problem of the fuse blowing every few days during hot 
weatlier. 


ORIGINAL PAGE IS 
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Mstxirized danpers^ foimd to be out of adjustment, v;ere correctly 
adjusted so that air would not flow through the collector vdien the 
system was heating from storage. 

Ducbrtoi^ was added to the system so that, the collector could be 
used to dry grain raised by the school for its livestock. A report 
of this modification can be found in i^)pendix J. 

Uie two prqpane unit heaters providing back-vp/auxilliary heating 
for the gymnasium were wired to the control panel and tested. 

Doiible deflection diffusers, installed to distribute air inside the 
gymnasiim, were replaced with double deflection registers. 
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VI. DESCKEPTICN OP THE DATA ACQUISITION SYSTEM 


In order to obtain infontaticHi necessary for evaluation of the perfonnance 
and operation of the solar heating System throughout the year, 31 sensors 
were installed within the system. These sensors were furnished ty the 
government and installed at government expense in accordance with the doc- 


ument, "SHC-1006, August 4, 1976; Instrumentation Installation Guidelines 
for the National Solar Heating and Cooling Demonstration Program." In 
Table 2, each sensor is listed by a code designation and by tlie parameter 
measured. The nuntoer seguenoe in the code indicates the data groi 5 >s in 
accordance with the following table: 


Number Sequence 


Data Grovg) 


001 to 099 
100 to 199 
200 to 299 
300 to 399 
400 to 499 
500 to 599 
600 to 699 


climatological 
collector 
thermal storage 
dosnestic hot water 
space heating 
space cooling 
building/load 


Each sensor provides data to a Site Data Acquisition Subsystem (SDAS) every 


5 minutes around the clock. The SDAS digitizes the data and stores it on 


tape. Once a day the data is sent by telephone to an IBM facility in 


Huntsville, Alabama, where it is reduced. Montlily reports are prepared, 
one of ^ich is sent to Scattergood School. 


The monitoring system will permit the government to determine the follov in-:j 
kinds of information: 

Savings in conventional energy resulting from the use of solar energy 
for heatdng and/or cooling. 
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* Portion of the total heating and/or cooling load supplied by the 
solar energy. 

* Efficiency of the system in converting solar radiation into useful 
thermal energy. 

* Thermal performance and reliability of major subsystems or cxxi- 
pcments over the demonstration period. 

It is anticipated that information obtained fron the data acquisition 
systm will also be used by Scattergood School students for science pro- 
jects in earth sciences, physics and chemistry. 

Table 2 describes each sensor in terms of its general location and the 
paramet^ that is being measured. ®ie specific location of each sensor 
can be found in the as-built drawing of the system found in 2^pandix C. 


TABLE 2 


INSTHMENTATIOI FOR SCAOTERGOOD SCHOOL DATA ACQUISITION SYSTEM 


Designation 


Measurement 


A. Climatologies 


RH 001 
D 001 
V 001 
I 001 
T 001 


Outside ambient relative humidity 
Wind direction 
Wind speed 
Solar flux 

Outside ambient ten^erature 


B. Collector 


T 100 
TD 100 
T 101 
TD 101 
T 102 
W 100 
E 101 


C. Thermal Stor^e 

T 200 
T 201 
T 202 

D. Doties tic Hot Water 


Collector array inlet tertperature 
Collector array differential teirperature 
Rock storage outlet tenperature 
Rock storage differential temperature 
Collector surface tenperature 
Collector array air flow 
Circulating air fan power 


Rock storage tenperature - top 
Rock storage temperature - middle 
Rock storage temperature - bottorn 


T 302 
TD 302 
T 304 
TD 304 
T 305 
T 306 
TD 306 

W 302 
W 306 
EP 301 
EP 300 

E. Space Heating 


Temperature of outlet hot v/ater preheat coil 
Differential temperature across preheat coil (+AT) 
TQTperature of inlet prelieat tank 
Tatperature differential across preheat tank 
Tenperature of cold water supply 
Tenperature of donestic hot water inlet 
Differential tenperature across domestic hot 
water tank 

Donestic hot w^ater preheat loop flow rate 
Preheat tank to donestic hot water taifr f l<xv rate 
Preheat tanl-r. circulating pump power 
Domestic hot water heater electric power 


T 402 
TD 402 
W 400 
F 400 
EP 402 


Space heating inlet tenperature 
Differential tenperature across heated space 
Air flow in return air duct cf building 
Propane flow to space heaters 

Space heaters, locker room £ utility room fan pow 


F. Building/Load 
T 600 


Inside ambient tenperature 
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VII. COSTS OF THE SCmER300D SCHDC3L SOLAR HEATING SYSTEM 

Given in Table 3 are the estimated and the actual costs of the various 
phases of the project. 

Overall, tiie costs were $101,522. This figure is $7,754, or about 8.3%, 
more than the original estimates. Most of the additional cost was for 
labor, and can be attributed to the "first time" nature of the project. 
Scattergood and its subcontractors were unable to visualize beforehand all 
that would be involved in the various phases of oonstruction. It is 
significant that nearly all of the subcontractors indicated that if they 
v«re to do it again, the job would go more easily and be less ej^iensive. 

Costs were shared by the federal government and the school. The Department 
of Energy provided 88% of the funds to build the solar heating system and 
100% of the funds to install the data acquistion system. Thus, of the 
total amount of $101,522, the Department of Energy paid $90,250 and 
Scattergood School $11,272. 

The contract was modified twice to cover cost over-runs. On Septenber 8, 
1977, the dollar amount was increased by $339 (government share, 100%) to 
cover additional costs associated with the installation of the Site Data 
Acquisition Subsystem. On Novmdaer 11, 1977, the oontract was increased 
hy $7,510 (government share, 88%) to pay for costs associated with the 
construction of the solar heating system. The school is grateful to the 
Department of Energy for its willingness to bear these additional costs. 




TRBTE 3 


COST OF THE SCA1TERGOOD SCHOOL SOLAR HEATmC SYSTEM 


Estiicated 

Cost 


Actual 

Cost 


A. Purchase of Solar Hairdware 

Installation plans and specifications $ 700 

128 Model 2001 Solaron Collectors 29,853 

1338 foot capstrip and seals 3,231 

Custcin air handling unit ' 3,774 

Custom water preheat package 207 

Less credit for direct shipaent (1,747) 

Cost of shipment 882 

Additional materials for installation — 

Subtotal $36,900 

B. Construction of Solar Heating System 

Site preparation $ 500 

Collector support stinacture 21,650 

Rock storage unit 3,737 

Collector installation 5 , 000 

Constimction and installation of ductwork 9,741 

Interaonnect wiring for solar & back-up system 2,000 
Installation of water heating system 

(to be paid out of contingencies) 

Wiring of solar system 

(to be paid out of contingencies) 

Contingencies , 2,500 


Subtotal 


$45,128 


C. Project Supervision 

Direct labor and overhead $ 1,664 

Supplies and e3^>enses 200 

Travel 300 

Subtotal $ 2,164 

D. Field Inspection and Acceptance Testing 

of System , $ 2,500 

E. Installation of Data Acquisition System 

Preparation of updated drawing of solar 

heating system $ 450 

Installation and v/iring of saisors 6,437 

Project supervision 189 

SiiJtotal $ 7,076 


$ 7,537 


TOTAL 


$93,768 


$101,522 
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VIII. WiKT WE WOULD DO DIFEEREIIII.Y IP WE WERE TO DO IP AGMN 

The biggest problem with the Scattergood School project was the lack of a 
built-in mechanism that vrould permit direct interaction among the various 
suboont3:actors at crucial stages of construction. In order to alleviate 
this probl^, we would do two things differently the second time around. 

1. There vrmld be a one-day/ pre-bid conference for all the subcontractors 
concerned. It is particularly inportant to have the solar hardware 
subcontractor specif exactly vhat he will supply and what must be 
furnished by others. Blueprints would be explained, materials and con- 
struction methods would be gone over, and each phase of the project 
woixLd be discussed. As a result, subcontractors would have a clear 
idea of vdiat they would have to furnish and the things they would have 
to do. It might be argued that all of this occurs during the Design 
Review^ then, however, at least in our case, it was too late. 

Bids had alrea^ been submitted and accepted and construction had begun. 

2. There would be a much greater insistence that building subcontractors 
interact directly with the solar suboontraictor when confronted with dif- 
ficulties or v^en making inportant decisions. Perhaps a line iton in 
the subcontract for telephone calls would facilitate such ccranunication. 
The pre-^bid conference also would lay the groundwork for this kind of 
interaction. Direct cxmniuniGation would have avoided a nuittoer of 
schedule delays, poor decisions and outright mistakes that had to be 
corrected during cjonstruction. It would have saved the project manager 
a great deal of time serving as a go-between and would have made the 
project run more smoothly. 
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IX. 


INTERIM PERPOBMANCE CRITERIA 


CERTIFICATION 


GONTRftCT No. EX-76-C-01-2386 

DEMONSTRATION CONTRACTOR SGATTERGOOD SCHOOL 

SYSTEM LOCATION t^EST BRANCTl, lOm 52358 

SYSTEM ■m'E SPACE HEATH^G AND HOT WATER 


1 oei±i:fy tiiat this solar system couples with the IPC Document No. 98 MOOOl 


CERTIFIED B^i 





Authorized Representative 


DATE 
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flpPEMJIX B 


DESIGN SCHEMATIC DEflffiNGS OF THE SOLAR HEATING SYSTEM 
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APPENDIX C 

AS BUILT DRAWINGS OF THE SOLAR HEATING SYSTEM 
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APPENDIX D 


WIRING DIAGRAMS OF THE SOLAR HEATING SYSTEM 
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APPENDIX E 


SEQUENCE OF OPEEATIQIS OF THE SOLAR HEATING SYSTELVl 
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SCATTE8G00EI SCHOOL 
SEQUENCE QF QPERATIQN 

WINTER OPERATION 


Place “Suifiner-WInter" switch in "Winter" position and set time delay relay at three 
minutes. When there is a 45 degree F temperature differential between the collector 
outlet temperature (Tgo) and the collector inlet temperature (Td) the At relay is 
energized (cut-out differential 30 degrees F). This closes the damper (MD-4) from 
the heat storage to the inlet of the air handling unit and opens the damper (MD-3) 
from the collectors to the AHU inlet. The damper (MD-1) from the discharge of the 
AMU to the heat storage opens and the damper (MD-2) from the AMU discharge to the 
heated space closes. Simultaneously, the AHU fan starts and if the water in the 
storage tank is below the set-point (140 degrees F, adjustable) of the temperature 
controller (T^) the circulating pump will run after the time delay cycle. When the 
space thermostat calls for heat at this time, MD-1 closes and MD-2 opens to direct the 
solar heated air through the building space. 

I- When the At relay is de-energized (no solar heat 

available from col lectors) and the space thermostat calls for heat the AHU fan wi l l 
run and use the heat from storage if the storage temperature 1s above 90 degrees F 
(the set-point [adjustable] of Tg). In the event that the storage temperature Is tbovc 
90 degrees F and the air from stdrage is not enough to off-set the building heat loss 
the second stage heating circuit in the thennostat will make when the space teiTTcr 
drops approximately 1-1/2 degrees F below the set point of the first stage. This 
stop the AHU and bring on the auxiliary heat (unit heaters). If the storage tempeictii 
is below 90 degrees F the AHU will remain off and the auxiliary heating system will 'g 
automatically controlled by the first stage heating circuit. During "Winter" operation 
manual dampers D-1 and D-3 shall be closed and D-2 open. 


:ET 


£-/ 








SCAHERGOOD SCHOOL 


SEQUENCE OF OPERATION 

2 . 


SUMMER OPERATION 

Place “Summer-Winter" switch in "Summer^* position and set time delay relay at twenty 
minutes. The system shall be energized by differential control as in "Winter" operation 
The heat storage box is bypassed by removing D-3 and installing D-2 with D-1 left 
closed. The motorized dampers will operate as if storing heat as described above and 
the fan and pump will run after the time delay cycle is completed. The system will 
shut down when the water in the storage tank reaches the set point of Tw If the 
insolation is relatively Tow the system will shut down on the differential control 
before Ty is satisfied. The time delay relay will prevent short-cycling. Manual 
damper D-1 can be opened to vent the col lectors and the system power shut off if there 
is no need for hot water preheating in the summer. 


APPENDIX E 

iEyMNANGE INSTMGTIOMS FOR T51E SOIAR HEAtlNG SYSIEW 


MAINTENANCE INSTRUCTIONS 


The following items should be performed semi-annually: 

1. Inspect V-belt and sheaves for wear, check belt tension. 

2. Inspect damper linkage. 

3. Clean or replace filters (more frequent if required) 

4. Oil pump motor with #2Q non-detergent oil - do not over lubricate. 

5. Oil AHU blower motor with #20 non-detergent oil - do not over lubricate 

The following is to be done on annual basis: 

1. Damper motors - lubricate the felt pads located on each of the motor 
bearings and on the two shafts in the gear train with #10 non-detergent 
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SUBCa^TRACTOBS ASSICIATED V7ITH THE CXDNSTRUCTION OF THE SOLAR HEATmc 

SYSTEM 


1, Spl^ 


2. General 


3. Structural Erection 


5. Concrete 


6. Electrical 


7 . Sensor Installation 


Solaron, Inc, 

300 Galleria Tender 

720 Soutli Colorado Boulevard 

Denver, Colorado 80222 

Madem Metals, Inc. 

P.O. Box 711 
Muscatine, Icwa 52761 

Quality Builders 
Rsute 4 
Box 120 

Muscatine, Iowa 52761 

Franz Constaniction COinpaaiy 

B.O. Box 209 

Iowa City, Iowa 52240 

P and S Electric 
1029 Mershey Avenue 
Muscatine, Iowa 52761 


Titronics, Inc. 

P.O. Box 2202 

Iowa City, Iowa 52240 



AP PENDIX H 

AGCEIPTaNCE TEST OF TBE SOIAR HEATING SYSTEM 
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SCATTERGOOD SCHOOL ACCEPTANCE TEST PLAN 

A visual inspection shall be made to assure ducting functionally conforms \ 

j 

to the plans. Manual dampers D-1 and D-3 shall be closed and D-2 open. Space j 

’i 

thermostat heat anticipators shall be set with first stage at 0.10 amp and | 

second stage at 0.10 amp. Set thermostat so there is no call for heat. "Summer- ! 

•j 

Winter" switch on control panel shall be placed in the "Winter" position. System i 

j 

power shall be turned on. If solar energy Is sufficient to activate the T | 

\ 

controller the AHU fan and water pump will start and run In the storing heat mode. | 

(If solar energy Is not available disconnect Tco lead to simulate). Static pres- | 

! 

sure and temperature shall be measured in the collector inlet and outlet ducts ] 

j 

and at the heat storage inlet and outlet ducts. The collector A P will be used 
to estimate the flow and the fan speed will be adjusted accordingly if required. | 

Fan motor amperage shall be measured. j 

i 

The space thermostat shall be set to make the first stage of heating. This | 
will reposition the dampers shifting the solar heated air into the building space. | 
Static pressures, temperatures and amperage shall be measured in this mode. j 

Jumpering Tco terminals (or opening Tci } will simulate no solar energy avail-:| 
able at the collector. The system will then go into the heat from storage mode | 
Static pressures, temperatures and amperage will be recorded. Adjusting the 
set point of Ts upward to the air temperature out of storage will simulate the 
storage temperature dropping to the normal set point of 90° F. When Ts sw.tches 
the solar AHU will stop and the unit heaters will start and maintain the set point 
of the first stage of the thermostat. Ts shall then be reset down to place system 
back in the heating from storage mode. Increasing the set point of the space , 
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space thermostat to make the second stage of heating simulates a further drop 
in space temperature indicating the heat taken from storage is insufficient 
to offset the building heat loss. This will shut down the solar AHU and start 
the unit heaters. Jumper shall be removed from Tco. 

"Summer" operation for preheating water shall be tested by removing 
manual damper D-3 and installing D-2 to by-pass the heat storage unit and 
placing the "Sumner-Winter" switch in the "Summer" position. Static pressures, 
air temperatures and amperage shall be recorded. The aquastat, Tw, shall be 
reset down so that the set point is below the water temperature (if water temp- 
erature is below the minimum set point a lead can be disconnected). This will 
simulate the water temperature rising to the set point and will stop the pump 


. TVCCEPTflNCE TEST PTJ\N DATA SHEI?r FOR SCATTErODOD SCHOOL 


1’ . Visual l!nspt';cti.on 

A. Ductwork configuration OK 
D. Placement of danpers OK 
C. Other GK 


II. Winter — storing heat mode 


Static pressure 
Temperature 


collector collector 

inlet outiet 

-0.12" W.C. -0,40" 
AP = 0.28" W.C. 


heat storage heat s tor- 

inlet aqe outli't 

+0.38" W.C. +0,01" 
g. P = 0,37" W.C. 


Ccdculated air flov/ Air flow was measured in store-heat-from- 

(slTowing calculations) collector mode, ^ Air flow in other modes 

was calculated from data obtained in this mode. See attached sheets. 

Fan motor aitperage - „ 

^ 12,6 amps 

Synchronous operation of 
zaiU and water punp? 

m. W inter — ^lieatinq from colleotor mode 


Static pressure 
Temperature 

Calculated air flow 4870 cfm 

Pan Motor anjerage 12.5 amps 

Synchronous oparation of 

7\HU and water pump? yes 


collector 

in3;et 


Go].iector 

outlet 


-0.20" W.C. -0.52" W.C. 
A P = 0.3G" W.C. 


W, Winter-~~hGating from storage mode 


Static pressure 
Temperature 


heat storage heat storage 
inlet outlet 

^0.13" W.C. -0.68" W.C. 

A P =.55" W.C. 
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ACCEPTANCE TEST PLAN DATA SHEET (ContJ 


IV, Winter — heating froro storage Ttpde (qcttvb.) 

heat storage heat storage 
inlet outlet 

Calculated air flew 5500 efra 

Fan motor aroerage 14.1 amps 

Water pump off when AHD on? 7®® 

V. Sygnmer mode 

collector collector 

inlet outlet 

Static pressure -0.06” W.C. -0.37” W.C, 

^ AP = 0,31” 

Taiperature -- -- 

Calculattid air flow 4780 cfm 

Fan Motor aicierage 12.4 amps 

Synetaponous operation of _ yes 
AHU and water pun^? 

AHD and purr{) on wheai aquastat yes 

setting above water tern-- 
perature? 

AISJ and pun^ off vtoen aquastat yes 

setting below water tern?- 
perature? 

VI. Unit heater operation mode 

Heaters on when Ts raised to air temperature out of storage? Wiring to unit 
heaters not oompleted. Gontrol eircuits funGta-onimg properly. 

Heaters on viien building thremostat raised? 
water punp and AHU off when heaters on? Y®® 

VII. Miscell^ueous obF^rvations A time delay relay has been provided to 

prevent the system from short-cycling in stammer water heating mode. 
The sequence of operation and wiring <^gram haver been revised to show 
this . 

VIII, Statement of aec^tabjji-ty of system 

See attached copies of "items to be eorreeted” dated 20 May and 
14 June, 1977, 
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appEioix I 

Pipom’ ON GRAIN DRYING MODIFICAriCW TO SCATTERGOOD SCHOOL SOLAR HEATING SYSTEM 


REPORT ON THE C3RAIN DRYING M0DIFIGA.1T05S TO 
THE SCATTERGOOD SCHOOL SOLAR HEATING SYST£M 


Introduction 

In the summer of 1977, Seattergood School was invited to 
participate in a rese«:*ch project on solar grain drying directed 
by Dr* Carl Bern, a professor in the Department of Agricultural 
Engineering at Iowa State University. The project would involve 
adapting the recently completed solar heating system, built as 
part of the National Solar Heating and Cooling Demonstration 
Program and v^i^ed to heat the school’s gymnasium, so that hot air 
from the collector could be directed into a 6,000-bushel grain 
drying silo* Air temperatures and the moisture content of the 
grain, in this case, corn, would be monitored. The necessary 
changes to the existing system would be relatively minox* and would 
not affect its primary operation* 

Industry was interested in the experiment. The Butler 
Manufacturing Company, a leading manufacturer of grain storage 
and drying apparatus, was willing to ftimish the school a new, 
6,000*.bushel Stir-Ator grain-drying silo at a considerable 
reduction in cost* Seattergood felt the opportunity was 
attractive, and requested pexmission of their Contracting Officer’s 
Representative (COR) to make the required modifications. The 
COR supported the school’s request, and pexiaission was granted 
under the following conditions, 

1. The grain drying system be operated only when the 
gymnasium and the rock storage system do not require heat. 

2. Ambient air rather than air from the gymna.sium comprise 

the cold air intake during grain drying operations. ■ 
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3. Three govemment-fumished sensors to monitor inlet 
temperature, outlet temperature and volume of air flow during 
grain drying operations be installed in the new ductwork and 
connected to the existing Site Data Acqisition Subsystem. 

4. The grein drying project have no cost impact on the 
main project. 

Tae school agreed to these conditions, and the grain drying 
system was constructed during Octob^, 1977* 

Description of the System 

The grain drying system consists of a 6, 000-bushel Butler 
Stir-Ator^ grain drying silo equipped with an air heater and 
azL air handling unit. Air- is drawn into the bottom of the silo 
by a 5 hp fan with a capacity of about 8,000 cfm. A propane 
heater, positioned itnmediately after the fan, provides additional 
heat When needed. Air from the solar collector enters a short 
distance from the fan Intalce. The Scinch gap be-Eween 
the end of the solar ductwork and the fan housing permits addi- 
tional, ambient air to be introduced* The silo is located 
about 35 feet w^st of the gymnasium. 

The following modifications were made to the existing 
solar heating system. 

1, A 2-ft diameter duet was connected to the hot air 
ductwork leading to the gymnasium at the place where the duet 
makes a 90® bend from horizontal to vertical and ascends t 
enter the gymnasium. Two new slide-gate dampers were intro- 
duced, one in the new duet Pilose to the point of attachmenr 
and the other in the gymnasium duct about one foot above t’ e c?bcw. 
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2. The new hot air duct was extended through the west wall 

* 

of the **A- frame” (the enclosure formed by the collector and the 
south wall of the gymnasim) and further extended to the grain 
drying silo. Hie duct was wrapped with fiberglass insulation for 
its entire length and, where outside, vnrapped with a double layer 
of 6-miI polyethylene film. 

3. A 2-ft diameter air return duct was connected to the 
existing ductwork where the top and bottom cold air return ducts 
coining from the gymnasium join. Tluree additional slide-gate 
dampers were introduced— one in the new duct close to the point 
of attachment and the other two in the upper and lower gymnasium 
air return ducts near where they join. 

4. The new air return duct was extended through the west 
wall of the A-frame and projects out about 4 inches. It is 
positioned directly below the hot air duct. 

The opening in the west wall of the A-frame around the ducts 
was closed with a piece of exterior siding; small cracks were 
sealed with fiberglass. Covers for both ducts were made, they 
are in place whenever the grain drying system is not in operation. 

A schematic diagram of the system, with alterations 
marked in red, is shown on the next page. 
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The solai* grain dryer saw only limited used during 1977* 
Tabulated below are the times the system was in operation. 



Date 

Fan On 

Fan off 

Time in U< 

October 28 

IjSO 

pm 

2:40 

pm 

0.83 

November 11 

11; 45 

am 

12:50 

ti 

1,08 

U 

13 

1:00 

pm 

4:30 

If 

3.50 

11 

14 

10:00 

mi 

5:10 

IT 

7.17 

m 

17 

12:45 

pm 

5:00 

tl 

5.25 

ir 

18 

10:30 


4:00 

t1 

5.50 

11 

21 

1:30 

pm 

2:30 

It 

1.00 


The moisture content of the com was reduced frem about 
,19.2 to 18% during this time. No supplementary heat was used. 
On December 22 the corn was frozen by blowing through cold, 
ambient air, in this condition the grain should keep until 
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Spring. At that time we plan to use the collector to complete 
the drying process, lowering the moisture content of the corn 
to about 14 %. We anticipate that by this date the flow and 
temperature sensors will be installed so that we can measure 
accurately the total solar energy used. 





^^’PENDIX J 


PRODUCT LITERATURE EOR COMPONENTS OF THE SOLAR HEATING SYSTEM 


Because the information oi'iginally included on pages J-1, J-2, J-3, 
and J-4 is copyrighted (1976), these pages ai’e deleted frona this document. 
For Solar Collector information, contact the Solaron Corporation, 4850 Olive 
Street, Commerce City, Colorado, 80G22, or phone 303/289-5971. The 
reference is to the Air Type Solar Collector, series 2000. 
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Flo$<Blcide, Badwcsi'cl-h'idine 

fcaturei fltil-blade, bcickv/ard“i»c!tne wheel that deirveri up to 
10,380 CFM. Wheel operotes with deep venturi cone thot 
matches blower miei contour. Designed for low 1o medium 
static pressure heating, ventilating^ krichen o;ilioust and simiior 
systems with high eFRciency and low norse (evuh Motar cart not 
be overloaded at a given RPM ond horsepower, regardless of 
amount of static pressure applied to tlie system. Has all the 
buiJt*in, quality features specified on page one. Shipped less 
motor, pulleys ond belts. Optional ntotching weather covers 
listed on following page. 
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M436 AND M836 ARE SPRING RETURN 
DAMPER MOTORS FOR RESIDENTIAL 
AND LIGHT COMMERCIAL APPLICA- 
TIONS IN SERIES 40 AND SERIES 80 
CIRCUITS. 













o Motors provide 2-position zone control. 

D Used to operate outdoor air dampers for 
combustion or makeup air, changeover 
dampers for heating and cooling jystemSi 
minimum position dampers for ventilation 
and similar appliccitions. 

a Damper motors have an internal spdt switch 
for controlling auxiliary equipment, additional 
motors, or to provide a burner interlock 
switch. 

p M436 models require 120 or 24.0V, 60 Mz 
supply; M836 models are for 24V, 60 Hz 
supply. 

O Case and covet on all models. 

□ Spring returns the motor to the start posi- 
tion in case of power interruption or failure. 

□ He:cagonal output shafts on both ends of the 
motor vjith rotational direction stamped on 
the motor case. 

□ M436A and M836A .are equipped with a 
thermal breaker for overload protection during 
the lifting stroke or if the motor becomes 
stalled.. 

□ M836A with bracket, Part No. 128499, 
directly replaces the M87A Damper Motor. 
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TRADELINE MODELS 

Tradeline models are selected and packaged to provide ease of stocldng, ease of handling, and maximum' 
replacement value. Tradeline model specifications are the same as those of standard models except as noted below. 


TRADEUNE MODELS AVAILABLE: 

M436A Damper Motor-120 or 240V, 60 Ha;. 
M336A3 Damper Motors^'24V, 60 Hz. 

ACCESSORIES IHCLUDED: Mounting brackets, Part 
Nos. 126B09, 128336, and 128499, and bag 


assembly containing the drive busliings, adapter, 
and coupling necessary for direct drive applications 
and the crank arm lever and damp necessary far 
crank arm drive applications. 

ADDITIONAL FEATURES: Tradeline pack with cross’ . 
reference label and ‘v .r'^^ction sheet. 


STANDARD MODELS 


MODELS (also refer to Table i): 

M436A Damper Motor— 120 or 240V ac, spring 
return motor for use with 2 -wire thermostats 
or other spst controllers. Includes internal adjust- 
able ^pdt sv/itch for controlling auxiliary 
equipment. 

M836A Damper Motor-24V ac, spring return motor 
for use with spst controllers without heat antici- 
pation. Includes internal adjustable spdt switch 
for controlling amdliary equipment. 

M836B Damper Motor-24V ac, spring return motor 
for USB with spst controUers. If circuit has ther- 
mostat heat anticipation, the anticipator should be 
set at 0.75 amp. Includes internal adjustable spdt 
switch for controUirig auxiliary aquipmeii,. 

AMBIENT TEMPERATURE RATING: 32 to 125 F {Q to 
52 C], 

FINISH: Gray. 

DIMENSIONS: See Fig. 1. 

UNDERV/RITERS LABORATORIES INC. LISTED 
(M435A, M336A): File No. E4436, Guide No.XAPX. 


AUXILIARY SV/ITCH RATINGS (in amperes) : 



120V AC 

240V AC 

Full Load 

7.2 

3.6^' 

Locked Rotor 

43.2 

21 .6 


Pilot duty: 40 VA at 120 or 240V ac. 

AUXILIARY SV/ITCH ACTION: Spdt-normaUy open 
(R-B) contacts close during the pov;ep stroke and 
open during the return stroke. May be adjusted to 
operate at any point between 5 and 70 degrees of 
motor stroke. 

ANGULAR STROKE : 75 degrees. 

V/EIGHT: 4 ib„ 10 oz. [2J kg]. 

OPTIONAL SPECIFICATIONS: 

1- M436 A with crank arm. 

2. 50 Hz M436A Damper Motors for international 
applications. Models for 220 or 240 V ac, with 50 sec 
opening stroke, 25 sec dosing stroke. Includes .ground 
and cover screy/s and 7640 JL Bag Assembly* 

3. 50 Hz M836A Damper Motor for international 
applications. Model is for 24V aci, vath 50 sec opening 
stroke, 25 £sc dosing stroke. Includes ground and cover 
screws ^nd 7640<JL Bag Afissmbly. 

fcsmltnuod on page 3} 
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TABLE I 


MODEL 

NUMBER 

VOLT- 
AGE 
(60 HZ) 

NOMINAL 

CURRENT 

(AMP) 

NOMINAL 

POWER 

(WATT) 

MAXI- 

MUM 

LOAD 

TORQUE 

(L8.-IN.) 

BREAK- , 
AWAY 
TORQUE^ 
(LB.-tN.) 

OPENING 

TIMEb 

CLOSING 

TIMEb 

DAMPER 

SLADE 

AREA 

OPENING 

HOLDING 

OPENING 

HOLDING 

M436A 

120 

KEOi 

KllH 


8.5 . 


;io 

30 sec 
(nomfiial) 

25 sec 
(nominal) 

13 
sq f: 

240 

0.19 

0.06 

27.0 


M836A 

24 

1.85 

0.6 

27.0 



30 

30 sec 
(nominal) 

25 sec 
(nominal) 

mm 

M836B 

24 

1.34 

073 




30 

25 sec 
{nominal) 

25 sec:^ 
(nominal) 

sgs 


^Breakaway torque is available to overcome an occasionally frozen or seized damper or valve- THE MOTOR MUST 
NOT BE USED COWTINUOUSLY AT THIS RATING. 

b4Q 

sec maximum^ 


ACCESSORIES: 

1* 16254 AC Bag Assembly -mounting bracket, Part 
No* 128499, and screv/s (see Figs, 2 and 6), 

2. 7640JE Bag Assembly-drive bushings, adapter, and 
coupling for direct drive (Figs, 4 and 7), 

3. 7640JL Bag Assembly— clamp and crank arm lever 
(for crank arm drive). Refer to Figs, 5 and 6. 

4. 7640 JM Bag Assembly- mounting bracket, Part 
No. 126809, and screws (Figs. 3, 4, and 7), 


5, 7640 JN Bag Assembly-moimting, bracket, Pert 
No. 128336, and screws (Fi^s, 2ancl 5)* 

6, 4074BRU Bag Assembly-e^ctcnsion adapter and 
screws for mounting Q607 Auxiliary- Sy/itch t.o }\'1436A 
Damper Motor* 

7, Q298 B Linkage “damper crank ann?, busMngs, 

1/4 inch [6.5 mm] steel rodi and bsili'ouu assemblies 
(Fig, 6). ^ ' ■ ■ : ■ ' ■ 


FRONT VlE£W 






FIG. 1-DIMENSIONS OF M436 AND M836 DAMPER MOTORS, IN INCHES [MILUMETEflS SHOWN IN 
BRACKETS], 
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FIG. 2-OIMENSIONS GF 128336 AND 128499 
BRACKETS, IN INCHES (MILUMETERS 
SHOWN IN BRACKETS]. 



FIG. 3-DIMENSIONS Of 126809 BRACKET, IN 
INCHES IMILUMETERS SHOWN IN 
BRACKETS] . . 
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i 



LOCATION ANC MOUNTING 

■ AMFQRTANT— ^ — 

Mount M436 and M836 motors with shaft in 
horizontal position. 


Locate as hear as possible to the equipment to be 
eontrolled. Mounting brackets and bag assemblies for 
direct drive and crank arm drive are furnished with 
Tradeline models of these motors or may be Oidered 
separately if required for the installation. Refer to the 
Accessories section for specifications, Figs. 2 and 3 for 
dimensions, and Figs. 4*7 for instaUation drawings. 



FIG. 4-EXPLODED VIEW SHOWING HOW TO 
MOUNT 7640JE DAMPER SHAFT COUPLING 
AND 7640JM MOUNTING BRACKET AS* 
SEMBLY TO MOTOR. 
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tcigcther prior to mounting on motor to ensure 

TIGHTNESS. 

1««»U 


FIG. 5-EXPLODED VIEW SHOWING HOW TO 
MOUNT 7640JL CRANK ARM ASSEMBLY 
TO MOTOR. 



fig. e~OFFSET MOUNTING WITH 7640JL CRANK 
ARM ASSEMBLY AND 02988 LINKAGE. 



FIG. 7-DAMPER MOTOR DIRECTLY COUPLED TO 
DAMPER USING 7640JM MOUNTING 
BRACKET ASSEMBLY AND 7640JE DRIVE 
COUPLING ASSEMBLY. 


(JAUTlk.: 


Piscpnnacl:i^weir' swpplY f a r 

ft>ootrica\ a nd.'camnsi.Wt: f' 
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All vjidng must comply with applicable local codes, 
ordinances, and regulations. Refer to Figs. 8 and 9 
for typical hookup diagrams and to informationfarnished 
with the system equipment. 



^PflOVIDE DlSCOaiiECT MEM^S ft© pVE?UQ«>Pr^OrtaiOrJ A5 atdl^lREO 
/i\ MAKE S R TO 6 DURtHC MOTOR POV/f.g tCPCN) STl^OiOE. • . 


FtG. 0-TYPiCAL HOOKUP Gf. -^430 DAFJSPCR 
MOTOR. ^ ' 
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FIG. 9~TVPICAL HOOKUP OF M836 DA^:PE;R 
MOTOR. 
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AP^USTMEMT AI^P CC-^E CKOyT , ■ 

AUXILIARY SWITCH ADJUSTMENT 

The internal spdt auxiliary switch of the M436/MB36 
can be adjusted to operate at any point between 5 and 
70 degrees of the motor stroke. It has a 1-2 degree 
nonadjusiable differentiaL The switch makes R-B 
during the power stroke (motor shaft moves in direction 
of the OPEN arrow on outside of case)* 

Power the motor so it runs to the open position. 

Note the point of the motor stroke at which the switch 
operates (audible click, or check for continuity across 
PUB terminal)* If switch operates correctly for the 
application^ proceed to check out the installation. If 
the switch needs to be adjusted, proceed as follows* 

1. Determine the number of degrees that the switch 
cam must be adjusted to operate switch at the desired 
mint of motor stroke* 

IMPORTANT -] 

Switch should not be adjusted to operate closer than 
5 degrees from ends of the motor stroke* 


2* Remove motor cover. 


3, Insert a serowdriver in a slot in the switch cam 
(white plastic) located near the center of the motor. 
Refer to tlie cutaway view. Fig* 10. Each slot in the 
cam equals approximately 20 degrees of motor rotation. 

4. Select a reference point and move cam the correct 
number of degrees as follows. 

a: To adjust switch to operate nearer the open 
(maximum rotation) motor position^ move cam 
in direction of the CLOSE arrow on outside of 
motor case. 

b* To adjust switch to operate nearer the closed 
motor position^ move earn in direction of the 
OPEN arrow on outside of motor case. 

Repower the motor and check point at which the 
switch makes and breaks. Readjust if necessary*. 




no* 10-USING SCREWDRIVER TO ADJUST AUX- 
ILIARY SWITCH CAM. 


CHECKOUT 

Operate the motor through it? complete open-close 
stroke* Be prepared to release one of the previously 
tightened linkage connections, if necessary, to prevent 
damage. Check for proper operation, making sure that the 
linkage does not bind and that the motor travels 
smoothly through its fully open and closed positions. 
If there is excess length of linkage rod, cut it to size* 
Make necessary minor adjustments until desired 
operation is obtained, and tighten all nuts and setscrews. 
A motor checkout should prove that: 

1* The motor operates the load* . , 

2* The motor responds properly to the controller* 
3* There is no binding of the linlcage or motor 
stalling at any point of travel. 

If motor does not operate properly, check for proper 
^voltage or mechanical binding in hnkage or damper. 
To insure long life, lubricate the felt pads located 
on each of the motor bearings and on the 2 shafts in 
the gear train annually* Use Anderol 465 or equivalent. 
DO NOT OVER LUBRICATE* 


HOHCVWtU wimi IH-TSPHATIONAL m *JI vrinciH or woUtl in FulUnd France, CJem*ny 

Mexico, Medicrlirvh, Unnud Kjn9^lom. U S A 





iloffieywell 




k ? i- I* 









?.*i0BaK"S!in»0C':5 


i 






Th9 BTU Savers Keep Air Flow Under Control 
Cm Heating/ Coding Energy Costs 


Using louvered dampers to control air Ilow in a 
temperature control system is a concept as old as air 
conditioning itself. Honey v/cirs exceUence in the field of 
temperature control continues with the high quality line 
of Mod u flow dampers. The difference between 
Honeywell's modern, well engineered dampers and 
others in use today is as great as the difference between 
modern freon compressors and the early ammonia 
machines. 


Moduflow dampers are designed with the tteeds of the 
final consumer in mind and engineered to meet the most 
demanding atr How control requirements. Tltey are 
manufactured in a factory devoted entirely to damper 
producijon, utilizing the most modern metal fabrication 
machinery and processes. 


Features 


IS 




Ail Honeywell dampers arc designed to provide 
economical air flow control, yet the D640 and D641 
standard Honeywell dampers cut in half the amount of 
leakage allowed by an ordinary damper. When even more 
stringent requirements arc demanded the D642 througli 
D645 lov/ leakage Moduflow dampers cut leakage to one 
hair of one percent of- the rated flow. With these features 
Honeywell dampers can keep costly heating and cooling 
energy from escaping through intake, exhaust, or 
hot/cold deck dampers. 
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n.nneywcli dampers provide two levels of 
pcrfomitmce in the area of pressure, velocity, and 
leakage. The D6d0 parallel blade and D641 opposed 
blade standard Honeywell dampers meet most, 
application requirements in these areas. However, the 
D642 and Df)43 iow-Icakuge Moduflow dampers are 
available as explained in the following text, 

I^w leakage Moduflow dampers allow for ultra-low 
leakage while providing high velocity characteristics for 
both high and low pressure applications, Tliese dampers 
utilize many parts common to tlic standard dampers but 
important differences in construction give them 


characteristics needed (n meet the most demanding 
requirements, Tiiesc dampers are available as the D642 
and D644 parallel blade dampers, or the D643 and D645 
opposed blade damt?crs, Ihc D644 and D645 arc 
csppcinlly useful in smoke damper applications. 

Honeywell’s Moduflow dampers have taken their 
place alongside the tliennoslal, control valve, and other 
precision contu>l devices that go into making up a 
complete automatic control system. These dampers are 
designed for vertical or horizontal mounting with precise 
air flow control and superior construction as prime 
criteria. 
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Fig. i— GolUiauous Spring Stainless Steel Side Seals Cut 
Leakage to a Minirnum, Promote Longer Seal 
Life, and Consistent Performance. 



Fig. ^-Inflatable Seals Give k'^jiximum Seal Off at High 
Pressures. 


Specifications 

Hunevwel! tlatnpm inctudD the followinif high quality 
canstruetion fnalurtis; 

SIEES 

Demners range frnm 8 m, (203mn0 iiorizuntal and vertical to 
43 in, (1219imn), Size Increase In twiiincli (51mm) 
Increments, Requiremenls of more than 48 inches (1213mm) 
are made up of conventional tlampors connected as 
multiseciion units either vErtkellv or horizontahy vjith easy 
to install hardware. N0TL‘ jihnimum size for oppoicti blade 
dampers is U in. x 14 m. (356mm k 356mmL 

FRAME 

Horizontal members ara roll formed .094 in, l(2*4mm) 
approx. 13 gauge! galvanized steel channel with "triple U" 
cross section for extra frame stiffness. Vertical framo 
memhers are roll formed .094 in. (2.4mm). Ivan ized sloel, 
extra deep for frame siiangth (sea Fi^;, 31. 

BLADES 

All but ihe 124n. (3Q5mm) dampcfs use 6’ or 8-inch (152 or 
203mm) blades or a combination of both, h single 10-m. 
(254mm) blade is used on 12-im;i (305mm) dampvin;. Blades 
art roll formed .062 in. 1(1. 6mm) approx. 16 gaugi'] ei\-iA for 
blade rigid tty. 

The drive blade on D640/D641 dampers with a horizontal 
dimension of 36 Inches (914mm) or larger it, with 

a .0624n. (I.Gmml stiffener plate. Inflatable sail dampi:,5 30 
incliGs (762mm) and larger have all blades reiritotccd 

BLADE SEALS 

Blade ends are' sealed with tighLcleaiinTce, jpnno stsinless 
steel continuous seal strips. On standard ModufioiAf dampers 
tliQ mating edges of blades meet with interlockiru- Ftinnihl 
steel edges. Closed cell neoprene foam edging 13/16 r 1/2 in. 
(5 X 13mm)l is optional for nmtinfj erigi/i, Uu i. [■, kogi 
dam pars inflatablo seal blado i:dget> arc 
fabric-rainforccd neoprene rubber to insura rriiiU’nium K^ksgi 
(see Fig. 2). 

HARDWARE 

Linkago bracket and linkage conriL'Ctiiig lu/16 in. (Brnm 
dia,] are zinc plated steel. All trunnion rods era Sa 
screws and mouniing bolls ore zinc piotod. Beorings are t^yloi 
(standard) with Oilite bearings optmnal. 
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SPECIAL MODELS 

DG44 and D645 high temperature dampers are available far 
high temperature applications such as smoke dampers. 
They are constructed and have characteristics similar to 
D642/0643 low leakage inflatable seal dampers but have 
higher temperature ratings. 

AXLES 


FINISH 

Galvanized steel frame and blades. 

OPERATOR MOUNTrtSiG 

Mojnting tugs are furnished for internally mounted 
pneumatic or electric operators. Drive blades feature 
extendable axles for external operator mourUing. 


All axles are 1/2 in, (13mm) diameter zinc plated steel. Axles 
are fastened to the blades with thmugh^olts. Drive blades on 
ail dampers have adjustable axles that can extend to 4 inches 
(102mm) beyond the frame. 


TEMPERATURE RANGES 

D640-D643; ^0 to 200F (40 to 93C). 
D644 & DGAG; 40 to 400F (40 to 202C). 


I/4”hOLES for 
BOIJ irsiG FRAME 
TO OUCT OR 
FRAMES 
TOGETHER IN 
MULTISECTION 
INSTALLATIONS 



I/4 HOLES FOR 
BOLTING FRAME 
TO DUCT OR 
FRAMES 
TOGETHER IN 
MULTISECTION 
INSTALLATIONS 


EXTENSION AXLE 
FOR EXTERNAL DRIVE 
CONNECTION AND 
FOR CONNECTING 
MULTI SEGTJONS 


EXTEND THIS SHAFT 
OUTSIDE OF DUCT ON 
MOST ACGES3ABLE SIDE 
FOR DAMPERS THAT WILL 
HAVE EXTERNALDRIVE 
CONNECTIONS 


7T-SBZe-c 


fig. 3— Frame Member Cross Section Construction and Dimensums in Inches (Millimeters). 
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maximum PR^SSl*/1E DIFFERENTIAL 


ROLL FORMED FRAMES AND BLADES 




D6^t]/0641 -5in.wc (7Gmm), 
D642-DS45 -Gin;wc (152mm). 


MAXIMUM APPROACH VELOCITY (Non-Turbulertt) 


0640/0641 -1500 fpm (7.7 m/s). 
0G42-D 645 -4000 fpm (20 m/s). 


VERTICAL BLADE CONSTRUCTION 


Alt modtfls of Moduflow dampers are available with special 
construction features for mounting with the blades In the 
vertical position. A slight increase in leakage can be expected. 


These dampers are constructed of high quality material and 
arc manufactured with automated roll forming and automatic 
welding machines. This increases the consistency In quality 
and guarantees' completely uniform dampers. The consistoncs 
in dimensions, square frames, and close tolerances is 
especially important for mullisectlon damper constFuctlon. 

MULTISECTION DAMPERS 

Individual Honeywell Moduflow dampers arc conslHjctcd in 
"nominal'' sizes ranging up to 48 inches (1219mm) on either 
measurement, In two-inch (51mm} incremenis. Fni 
applications requiring dampers ianjer than 43 inches 
(1219mm) dampers are supplied as multlscclion units (sen 
Fig. 4). Figures 4a and 4b show typical vortical and 
horizontal expansion of two-sccllon dampers. 
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Fig. 5— Drive Blade Axle Adjustment for Multisection 


Installation. * 


Multisection damper construction is made easy because the 
flange and bolt hole arrangement on Honeywell dampers is 
such that they tend themSDlves to quick, easy alignment. 
Figure 4 is a typical four*sfiction damper, cDnstrucled from 
tour equal size damper sections. 

Dompor blade motion is transmiUod from one horizontal 
section to another by use of interconnected drive axles (see 
Fig. 5), Olade motion is transnaitted vertically through the 
use of interconnected drive linkages (see Fig. 6). 

HomSywell-s damper* are designed to minimize installation 
effort and savo time* The frame and blade construction 
provides maximum squareness and rigidity (see Fig, 3). The 
flanged frame members make bolting multisection 
dampers together easier. They also provide a convenient 
means for duct mounting* 

Moduflow dampers are packaged in 10 mij, polyethylene, 
shrink pack with linkage and corner protectors to prevent 
damage during storage and handling. In the case of 
multisection damper installations the SECTION ASSEMBLY 
KEY (Fig* 7) is visible without opening the package until it is 
time 10 install that damper section* 
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SECTION ASS'Y KEY 

3A 

3B 



- 



note; the circled 

AREA DENOTES 
THE LOCATION OF 
THIS DAMPER IN 
THE installation. 

2A 




- 



W" 
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Fig. 7— Section Assembly fiey Label for Multisection 


Dampers (as viewed from the downstream side). 

This sectioh assfimbly key informs the installer not only of 
the location of the particular damper in hand but also how 
many sections (6 in example) will make up the complete 
Installation, . 


-INSTALLER- 

INSTALL DAMPER SQUARE 
DO NOT TWIST FRAME 

t 

TOR 



DOWNSTREAM 
. . SIDE- 


DRIVE BLADE 

77-S9ae-h j 


Fig. 8-Damper rnstallatjon Labels. 


. The labofs shown in Figure 8 are also attBched to the damper 
blades. Mounting' the low leakage damper with the 
DOWNStflHAM SIDE label on the proper side insures 
maximum close-off and smooth operation of the damper 
motor. 

the installer label has an important message for the 
installor. Misalignment of the damper can cause twist in the 
frame creating blade and linkage bind, this in turn will 
ovbrloiid the damper motor or render it inoperative. 

Located on the bottom blade of Honeywell dampers is the 
DRIVE BLADE label. It Is important that the damper 
operator be connected to this blade only. On standard 
dampen 36 inches (9i4mm) and larger the drive blade Is 
reinforced to prevent twist caused from the tofgue of the 
operator. (Tha drive blode is the only blado reinforced on 
stondard dampers.) On low leakage dampers 30 Inches 
(762mm) and larger alt blades are reinforced. 

RULES FOR INSTALLATION 

Damper blades must always be installed horizontally except 
In the case of the specie! vertical blade models of oech 
damper. Vertical dampers are constructed differently from 


7 


horizontal dumpers and the two cannot be IntercliancerL 
However, installation procedures for them is almost the samo. 

To work smoothiy dampers must be installod square and 
plumb (flat). 

Allow at leust 8 inches (203mm) clearance front and back for 
correct damper blade operation. 

Dampers larger than 48 inches (1219mm} vvill be provided us 
multisection units. 

Multisection damper Installations larger than 96 inches 
(2438mm) will require field fabricated bracing. Tfie braL‘: 
should be from the damper framing near tha center of 
assembly to the floor, CBliing beams, duct framing, or other 
solid structural member adjacent to the damper. 

00 NOT WELD MULTISECTIONS TOGETHER, use the 
bolts provided. 

MASK THE SIDE SEALS NEXT TO THE DAMPER 
B LADES if field painting is required. 

Dimension '"A" always ropresenls blade length (either vertical 
or horizontal). 


LEAKAGE 

The design and cnnstrucllon of a damper will determine hovj 
much separation will exist between the blades and the frame. 
Any separation reduces the efficiency of the damper. 

If a damper is not constructed with effentive scaling 
elements, the amount of leakage vviil be proportional to th^: 
amount of diffefentiai pressure applied to the blade. Causimj 
the blades to twist by increasing the dosing force has liillo 
effect on reducing leakage. 

However, closing force is importunt when a comprii'.isirn typ*; 
seal, is used. The forte available must be graat cmDugh to 
compress the seel from its first point of contact to its 
point of contact. This force must he staled for true dampiv 
comparisons. 

The effect of damper leakage may be to: 

Decreese capacity of a mut; 

Limit controllability; 

Limit effectiveness of isolation as in smoke damper 
applications; 

Waste valuable energy. 


-'iAL PAGE IS 
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ModuflOW* HomeyweSi 

Dampers 


The IcekagB ratings nf simple dampors avenge appro Klmately 
50 cfm/sn* ft. {025m3/sec/fTi^) with 1,5 in water static 
pressure. 


Provisions which HdnBywojI takes to insure minimal leakage 
on standard dampers are: 


BLADES *“ Constructed of ,062 in.aalveni^ed steel with nine 
longitudinal "breaks" in the cross section to provide rigidity 
plus reinforcing of the drive blade, 

GLADE SEALS - Mating edges of the standard dampers 
meet witfi interlocking formed steel euges. 

Following are nominal leakage figures for the l-loneyvi/ell line 
of dampers: 
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Fig. 10-D642 Thru D645 Damper Leakage Curves. 




ModuflOW* Honejwell 

Dampers 


Table l-nflaKlmum Dimpar Operator Reting in Stfuarc Fact (Square Meters) of Damper Area. 


Damper 


D840&DM1 



0642 & 0643 

Type Operation 

Moduliting Setvin 

2 Pas. Service 

Modulating Service 

2 Pos. Service 


Spring 

13piiM 

18pdM 

18 pilM 

13 psi M 

18 psi M 

18 psi M 

Motor 

psi (kPa) , 

(90 kPa) 

1125 kPt) 

(1251(Pa) 

(90 kpa) 

1125 kPn) 

1125 kpa) 

. MP909A 

2-7 (15-50) 

21.2)* 

2 (.2)* 

2 (.2) 

1.5 (.1)* 

1.5 (.1)* 

1.5 (.1) 

t* 

3-13 (20-30) 

• • >-b 

4 (.4) 

3.5 (.3) 

— 

3 (.3) 

3 (.3) 

1 * 

5-10(35-70) 

3.6 (.3) 

4 (.4) 

5.5 (.6) 

3 (.3) 

3 (.3) 

4.5 {A) 

tt 

7-13(50-90) 

. • « * 

4 (.4) 

5.5 (.5) 

— 

3 (.3) 

4.5 (;4) 

n 

10-15(70-105) 


4 (.4) 

3.5 (.3) 

— 

3 (.3) 

3 (.3) 

MP009B 

2-7(15-50) 

5 (.5)* 

5 (5)* 

5 (.5) 

4 (.4)* 

4 (.4)* 

4 (.4) 

u 

3-13(20-90) ’ 

■ 

8 (.7) 

8 (.7) 

— 

7 (.7) 

7 (.7) 

*t 

■ 5-10 (35-70) 

8'(.7) 

8 (.7) 

12(1.1) 

7 (.7) 

7 (.7) 

10 (.9) 

tt 

7-13(50-90) 


8 (.7) 

12(1.1) 

— 

7 (.7) 

10 (.9) 

It- , 

10-15 (70-106) 


B (.7) 

8 (.7) 

• 

71.7) 

7 (.7) 

MP309C 

2-7 (15-50) - 

8 (.7 V 

8 (.7)* 

8 (.7) 

7 (.7)* 

7 (.7) 

7 (.7) 

If 

' 3-13 (20-90) 


12 (1) 

12(1) 

— 

10 (.9) 

10 (.9) 

It 

■ 5-10 (35-70) 

12(1) 

12 (1) 

20(1.9) 

10 (.9) 

10 (.9) 

16(1,6) 

t* 

7-13(50-90) 

- . - - 

12 (1) 

20(1.9) 

— 

101.9) 

16(1.5) 

MP004A 

7-13 (50-90) 


45 (4.2) 

45 (4.2) 


36 (3.4) 

36(3.4) 

fMP904A w/20 psi 
[140 kPol mL . ■ 


(60) (5.8) 

(60) (5,8) 

1 


(50) (4.7) 

(60) (4.7) 

MPg04B 

2-7 (15-50) 

20 (1.9)* 

20(19)* 

20(19) 

— 

15(1.4)* 

15(1.4) 

tt 

3-13 (20-96) 

M m ^ ^ 

30(29)" 

30 (2.8) 


25 (2.3) 

25 (2.3) 

It 

7-13 (50-90) , . 

9- ^ 

30 (2.8) 

45(4.2) 


25(2.3) 

31 (2.9) 

MP903A 

3-13 (20-90) 


8 (.7) 

8 (.7) 


7 (.6) 

7 (.6) 


*2'PosUion Force Limitation 


Electric & Electronic Motor Damper Ratings (Ft^ of Damper) 


- ' ■ ' ' ‘ ; ■ ■ - 

Damper Rating' 

Motor (1 milt, stroke) 

0640 8i 0641 

06428iD643 

M634, M734, M934 (35 lb-in.) 

15(1.4) 

12(1.1) 

M445, M745, MB45, M945 (50 lb-in.) 

• 21 (2) 

18(1.7) 

M644, M744, M944 (150 lb-in. 200 lb bearing fimit) 

47 (4.4) 

39(3.6) 


NOTES: 

1i Two position ratings are besed on standard dampers requiring 5 ib-ln7ft^ of dosing torque and low leakage dampers requiring 
B closing torque to properly dose the damper. 

2. Modulating ratings are based 6h 2/3 of the above torques and 2 psi (15 kPa) maximum offset and are applicable throughout the 
performance range of damper intended. 

3. 150 lb-in. Modutrol* motor sizing limited by 200 lb hearing load limit. 


•Trademark 

77-5828 
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Honeywell 



Table 1 illustrates the maximum operator rating for various 
pneumatic and electric damper operators. By referring to this 
table the installer can determine which operator or how 
many operators are needed for a particular installation. 


EXAMPLE: A damper required for installation has an "'A'* 
dimension of 120 inches (3048mm), and a ''B'' dimension of 78 
inches (1981mm). This damper has an equivalent area of 70 
square feet (6.5 sq m), Ghecking the operator table you see that 
three MP9O40 pneumatic operators with a 3 to 13 psi (.2 to ,9 
bar) spring range are needed to operate a multiseciion damper 
this size. 


Although differences in damper design from one damper to 
another may not be obvious they are of utmost importance 
in terms of the performance and reliability you want. 
Through quality design, materials, end workmanship 
Honeywell Moduftow dampers provide you with highly 
efficient, low-leakage air flow control without sacrificing 
economy. 


Moduflow” 



Fig. 11. 
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APPLICATIOM 

The Series R34 differential temperature eomraller was 
designed for use on solar heating applications. Ic auto- 
matically turns on a circulating pump or blower to 
transfer hot liquid or air from the collector to the stor* 
age facility when a predetermined temperature differen- 
tial is exceeded. The pump or blower is turned off when 
the medium temperature from the collector approaches 
the storage cempeniture» This controller is also for other 
differential temperature control uppHcattons. 

The Type A4lW temperature sensor is a nickel wire 
wound temperature element for use with the Series R34 
controller. It is for temperatures up to 350° R (177° C) 
with a resistance of 1000 ohms ± 1% at 70° F (21° C). 

Jc has a temperature coefficient of approximately 3 ohms 
per degree Fahrenheit. ft34AAa con»roi|pr and Type A4iw lomor. 




FEATURES 

— All solid state components. 

— Easy to install and wire. 

— Shielded wire not normally required. 

— Accurate sensitive nickel wire sensing element, 

GENERAL DESCRIPTION 

The differential temperature controller has all solid 
state components and operates from two Type A4lW 
precision nickel resistance temperature sensors. One 
sensor is located at the collector panel und the otliet 
in the storage facility. 

The output trine is isolated from the control circuitry 
with an oprically coupled isolator. The "isolated tab'' 
output triac inherently provides an electrical ly insulated 
heat sink. 

The Type R34AAB is open construction and mounts 
on four standoffs within the controlled equipment. Ex- 



fjg, 2 — Type R34AAA conJrailtr. 


ternai wiring is connected to identified screw terminals 
on a terminal scrip. The high and low set points are set 
and sealed at the factory to the customers specifications. 
The Type R34AAA is supplied ip a NEMA Type 1 
enclosure. 

The sensing elements mount directly to the collector 
panel and in a bulb well in the storage tapk on hot 
water systems, A well is not required for the storage 
sensor when the air storage system is used. The sensors 
have two 22^' long #18 AWG wire leads. 


SPECIFICATIONS 


. Prmiltch.’ 

■ v:/. ■ — r 

'Toijipf<oior« diHnriinftot Sattlnn* 

V . ' f; • ,’p re) . 

•r-j ,rfyrr|bcf . 


, , , Turn-Off 

A41W-1 

Sensor 


— 

R34AAA-1 

Controllar In 
NEMA Typo \ 
EncloiufO 

20ii5 {11 ±3) 

5±3 (3:e2) 

R34AAS^1 

Controller 

20 ±5 (11 J:3) 

5±3 (3 :‘:21 


Type A41W 

Etectricol. Connections; Two 22" long #18 AWG strand- 
ed wire leads. 

Operating Temperature Ranges; “-40° to 350° F 
(-40° to 177° C). 

Reference Resistonce: 1000 ohms at 70° F (21° C). 

Resistonce Toleronce; 1% at 70° F (21° C). 

Sensing Element: Temperature sensitive nickel wire 
wound. 

Temperature Coefficient: Positive at approximately 3 
ohms per degree Fahrenliek. (5.4 ohms per degree 
Celsius.) 








TYPICAL SOLAR DOMESTIC KOT_WAT£R SYSTEM 

COU ECTOR — T 

X' .{'’ 


R34 

IJlFFEnENTuM,! 
TEMPERATuREi 
COMTROll.ER i 


II hot WAIFR 
^FRCW COLLEClOfi 



E^edHcal Load: 120 V. A.C, 2 amps, maximum. 
Supply Voltage: 120 V, A.C. 

ACCESSORIES 

Bulb We(l« For Type A41W 


Tr.WPLRAlURE 
-0^ REulEF valve 

■ HOT WATER 

^ SERVICE 


HOT WATER TANK 
Fig, 3 — Drawing of typical lolar domestic hat water system. 


SERIES R3^ 


120 

V. A.Cm 




SERVICE®! 

SWlTCH^^l 




COLLECTORS 

SENSOR 

STORAGE®! 
SENSOR , 


T0 120VA.C. 

. POWER SUPPLY 


Part ,• y 

-T ‘".•yf.l 1 1. .1 ■ ' 1 ff pw—* 

. InJertlgn , ^ ! 

’ , length 

*. 7 ; . 

' ; : ■ . 

WELI2A-600R 

2'%" ' 

Si'fcr.t 

WEL16A-600A 

1 

K" HPt 

SHIPPING WEIGHT 

Pfadvet . 
y Murab®r ; 



, . .**' / ' * * ■ 

A41W-1 

.06 

.027 

R34AAA-1 

!,a4 


R34AAfl.t 

A 

.16 


VT'^- 

OPEN ON 
OVER TEMP. 




017 


OPTIONAL 
SERVICE SWITCH 


A4IWH 


A^IWH 


PUMP 


COLLECTOR 

SENSOR 

STORAGE 

SENSOR 


Fig* 4 — Typical wiring diogram. 

Types R34AAA, R34AAB 

Ambient Temperature: 0° lo 120*^ F ( — IB® to 49 °C)* 
Maximum heat sink temperature is 194^ F (90° C). 

Eloctrital Connections: Identified terminal screw on ter- 
minal strip. See Fig, 5. 


REPAIRS AND REPLACEMENT 

Field repairs must not be made. Replacement units may 
be obtained from the nearest Penn Commercial Syitems 
Wholesaler. When ordering a rcplacemenr controller or 
sensor^ specify Product Number shown on the links. 

For trouble-shooting procedure, see Scries R54 Uistalla- 
cion and Operation Intcructions Form 99<5-94. 


ORDERING INFORMATION 

To order^ specify: 

1. Complete Product Number. 

2. Bulb well Part Number for Type A4lW, when 
required. 

3. If Sec points other than shown in Bullctia are de- 
sired, write Customer Service* 


DIMENSIONS 
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TYPE R34AAB 



k 


2E<539)- 


I ^ 


% DIAJ61' 


o 


"JL 

T 


TYPE A41W 


— *j ^'g(22l 




^U<IO) 

INS(D£ 
DIft. j 


n 




,T 


PART NUMBER WELT2A-600R 



%<61“- *] |-‘“r^/igl331- 


Z %(60) 



PART NUMBER WEL16A-600R 


Performance specifications appearing 


herein are nominal and are subject to accepted manufacturing tolerances and application variahjes* 
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PEnn conTROLs @ 

Of^ jOHN^Ohj ^IrlRVlCt COMf^NV 


SOIID STATE DIFFERENTIAL 
TEMPERATURE CONTROLLER 


IMSTAtUriON AND 
aPEIIA?iOtJ INSERUCTtONS 

SEEiiS E 34 

rORM 996-94-? 


application 

This tiifferciitiul temperature comroller was desij^ned for 
use on soliir heating applications* ft automatically turns 
on a circulating pump or blower to transfer hot liquid 
or air from the coMtetor to the storage facility when a 
predetennined temperature differential is es:ceeded^ The 
pump or blower is turned off when the medium tem- 
perature from the collector approaches the storage 
temperature. This controller can also be used for other 
differential temperature control applications. 

INSTALLATION 

Follow equipmem manufacturer’s i nstmcfions where 
available. If not available, proceed as follows. 

locating and Mounting 

Locate the controller in any convenient, protected loca- 
tion near the controlled equipment. Under full load con- 
ditions the controller dissipates approximately 4 watts 
and must be mounted w'ith adequate clearance around 
the device to ajlow convection cooling of the triuc heat 
sink. Mount Type E34AAA by the three mounting lugs 
on the enclosure. Mount Type R3dAAB on four stand- 
offs. 

Locate the controller where the antbiem temperature 
does not exceed 120° F (49° C) or go below 0° F 
( — 18° C). The maxirnujn heat sink temperature is 194° 
F (90° C). 



Fig. I — Typo R34AAA contrailor with cav^r rumov^d. 

trollcr. If rating of motor exceeds the Series R34 rating, 
install an adequately rated relay or contactor to operate 
motor. 

Make wiring connections to identified screw cerminaLs 
on the barrier strip. The sensor leads should be at least 
No. 18 wire for lengths up to 50 ft. No. 14 wire shouhd 
be used for runs up co 250 ft. Splices should be made 
with wire nuts or by soldering and taping. 


CAUTION: Make all wiring connections and check 
for correctness before applying power. Improper 
wiring may cause permanent damage. 


Wiring 


CAUTION: Disconnect power supply before wir- 
ing and mounting connections are made to prevent 
electrical shock or possible damage to equipment. 


All wiring must be in accordance with local regulations 
and the Nutional Electrical Code. 

Check rating of circulating pump or blower motor to 
be sure it does not exceed rating of die Series R34 con- 


ADJUSTMENTS 

This controller is sec at the factory and cannot be atl- 
jusied in the field. 

CHECKOUT Pkoemum 

When components are installed and wiring is completed 
rcchcck the Vvicing and apply povvx't. 

Before leaving the installation, a complete operating 
cycle should be observed to see that all components luv 
functioning properly. 



TYPICAL SOLAR DOMESTIC tiOT WATER SYSTEM 
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Differential! 

TEMPERATURE 

CONTRO LLE R 


COLLECTOR 


”1 
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/etJU ECTOR , 
SENSOR . 








COLD WATER 
10 COLLECTOR 
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SOLENOID 
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TEMPERATURE 
REUEf VALVE 


WATTR 
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SOLENOID 
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o 




huT LVATEr-f 


Fig. 2 —Type R34AAB toniroller- 





jr Pt ^ — Drawing of iypkal tobr dmucslic hqt wnf r 




seWIES R34 


V.A.Cj0f 


n I service'^ 

HJ-* SWITCH^lgjI 


PUMP 


iQ^ 


COLLECTOR®! 
SENSOR 0 

STORAGE ®! 
^ SENSOR 0 



TO 120 V. A.C, 
POWER SUPPLY 


OPTIONAL 
SERVICE SWITCH 


OP^NON 
OVER TEMP, 


PUMP 


,A4IW-li 


.r 

A41W-1 


COLteCTOR 

SENSOR 

STORAGE 

SENSOR 


Fi(j. 4 — TypUal wiring dicigrom- 

TROUBLE-SHOOTING PROCEDURE 

If circulating device fpump or blower) fails to cner* 

Qiie when coudiuons indicate ic should be running, 

proceed as follows: 

t* Use a thermometer and check to be sure the proper 
differential does exisu 

2. Check for proper voltage (120 V. A.C. )supply to 
terminals 5 and 6, see Figure 4, 

3. If Steps I and 2 check all right, disconnect the col- 
lector sensor leads from the Series R34 controller. 
This simulates a very high collector panel temper- 
ature and the pump (blower) should energize. 


Another way to test this function would be to recon- 
nect the collector senior and short circuit the storage 
sensor. This simulates an extremely low storage 
tempeniUire anti the pump (blower) should energi/e. 

If this step energizes the pump, a defective collector 
sensor and/or storage sensor is ixidicated. Refer to 
sensor checkout instructions in Scries instruc- 
tion Form 996-104. 

4, If the lypc A4lW sensors are operational per Step 
3, short circuit terminals 3 and 4 for the manual 
override and if the pump (blow^er) energizes, a de- 
fective manual override switch is indicated, Check 
wiring to switch. Replace the switch if bad. 


CAUTION r Use extreme care. These terminals are 
line voltage and could cause cleccrical shock. 


5. If short circuiting the service switch terminals does 
not energize the pump (blower), a defective Series 
R34 is indicated and should be returned to the fac- 
tory for repair. 


REPAIRS and replacement 

Field repairs must not be made. Replacement units may 
be obtained from the nearest Penn Commercial or Sys- 
tems Wholesaler. When ordering a replacement con- 
truller, specify Product Number shown on the controller. 


,iK. 
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CONTROL RELAYS • General Purpose 


O 


ME 


OPEN 

TYPE 


SPOT TYPE 
314XAX 




OPDT TYPE 
314XBX 



A314 FRAME 



1 i, 2 , OR 3 -POl.E DT 

CONTACTS 

O UX. RECOGniZEO* 

® OPECI OR PLUG*’IH ENCLOSED TYPES 
O 10 HSLLI3N K3ECHANICAL LIFE 


^ Undir U.u Componofii fiocognmofl Freorom ~ Fit* tM774 



OBIGWAL 
OF POOB OOAWX’' 


OUNCO A314 Frame relays are medium-duiy units tor 
general-purpose industrial applications requiring excei- 
lent reliability and packaging density in lov/^cost U L 
Recognized components.' 

OPCN A314 Frame relays require only two small mouni- j 
ing holes, one for a f#6 mounting stud, the other lor a guide 
lab, 

PLUG-IN. ENCLOSED A314 Frame relays are equipped 
with standard Q or 11-pln octal style plugs, and dusf- 
tight, flame-resistant, clear polycarbonate covers. 7‘hose 
with T20 volt, 60 Hz ae. or 115 volt dc coils ore also 
available with butIHn lamps to indicate when power is 
being applied to coil. 

APPLICATIONS for the A314 Frame relays span a wide 
range ol logic and load handling jobs for the control 
of instruments, small rnotorSp solenoid valves, heatmg 
elements, and other Industrial devices. 


u 


J' 3 / 



CONTROL RELAYS • General Purpose 


Typical Specifications; A314 Frame Relays 


Confj g urations and T y pe Designations: 


CONTACT 

CONFIGURATION 

OPEN 

TYPES 

(NCIOSED, 

PtiUQ IN TYPES 

Baijc 

with Neon Lamp 

spr.'j 

A9UHAJC 

A3UXAI4DP 

A314XAX4IPL 

DPPT 

AlUXBX 

A314X0XUP 

A314XSX4BPL 

TPDT 

AV4XCX 

A3UXCX46P 

A314XCX48PL 


Contact Ratin gs: 

10 amperes or !■; hpat 120 volts ac. 

5 amperes or hp at 240 volts ac. 

Dielectric Stren gth: 

1500 volts 3E for 1 minute 

Eiectricai Spacin g$: 

minimum through air; *4" minimum over sur- 
faces between currenl-carfying parts. 

Coil Pata- -CQntinuous duty 

AC Cotl*, 60/60 Hz DC COILS 


VOLTAGE 

tNominal) 

Gurrsnt 
in mA 

Rd9l«t«nco 
in Ohm* 

6 ' 

335. 

6 

12 

168. 

21 

24 

83. 

as 

120 

17.5 

2250* 

240 

8.75 

9110 


NOMINAL 

VOLTAGE 

m 

DC 

resistance 

(ohmi) 

6 

^.1 

12 

120 

24 

472 

4B 

1BOO 

115 

ladoD 


Voltage O oerating Rang e: 

AC relays operate at 85% and withstand 110% of 
nominal voltage. 

DC relays operate at 80% and withstand 110% of 
nominal vofiage. 

O peratin g Anibient Temperatiire: 

*-45'’ to +50° a 

Mechanical Life Expectanc y: 

TO fhTlITdn operations, minTmUm. 

Weight 

” Open types — 2 ounces, approx. 

Enclosed, plug-in types — 3 ounces, approx. 

U.L Recognition: 

Open and basic enclosed plug-in relays are rec- 
ognized under the Underwriters* Laboratories 
Inc., Component Recognition Program-file number 
£13224. 

OBDEiilWS IHfORMATION: 

Always specify relay type number, and coil voltage 
and frequency. 



PLUG iN ENCLOSED TYPES 






PLUG plug 

IHTERML WifilNG-^Tfrmfnal Plug View 




Oct2l Octal ILpin 
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THESE THERMOSTATS AND SUBBASES 
PROVIDE LOW VOLTAGE CONTROL OF 
MULTISTAGE HEATING AND COOLING 
SYSTEMS INCLUDING HEAT PUMP 
SYSTEMS. 

□ T872 Thermostat requires a Q672 Subbase. 

Cl Q672 Subbase provides system and fan 
switching, wiring terminals and mounting 
base for T872 Thermostat. 

o T872 Thermostat has silent dust-free 
mercury svritches operated by coiled bimetal 
elements. 

U Q672 Subbase mounts on wall or hori- 
zontal outlet box. 

□ Adapter plate available for’mounting Q672 
Subbase on vertical outlet box. 

D Heat anticipator(s) are adjustable; cooling 
anticipator(s) are fixed. 

□ External levers ■ and scale for temperature 
setting located on top of thermostat case. 

© Cover thermometer on all T872 Thermo- 
stat models. 

S Locking cover and locking lever screws 
available for T872 Thermostats. 
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— -TRADEUiSlE MODELS—' 

Tradelino models are selected and packaged to provide ease of stocking, ease of handling, and maacimum 
replacement value. 


T872 Thermostat Tradelme models provide one 
or 2 stage heat and/or cool operation as shown in 
the chart below. 


T872 

A 1 

e . 

G 

0 

E 

F 

HEATING 

STAGES 

1 

1 

2 

2 

- 

2 

COOLING 

STAGES 

1 

2 

1 

2 

2 

- 


Q672 switching subbase Traddine models provide 
system and fan switching as listed. 


Q672 

SYSTEM 

FAN 

■ A ! 

HeatAuto-Cooi 

Auto-On 

B 

Heat-OfhCool 

Auto-On 

E 

Off 'Heat AutO'Cool 

AulD-On 


TRADELINE FEATURES: 

# Tradeline package with cross reference label and 

special instruction sheet. 

# T872 A and D models with adjustable temperature 

locking stops, 

# All TracJelineT872 models are supplied with locking 

lever and locking cover accessories. 

# All Tradeline T872 models include 130821 A 

Adaptor Plate Assembly for mounting T872- 
Q672 on a vertical outlet box. 

# All Tradeline thermostat models are compatible 

with all Tradeline switching subbase models. 


T872 THERMOSTATS--- 


MODELS: See Table 1. 

ELECTRICAL RATING: 24 to 3GV ac. 

SWITCHING: Coiled bimetal elements operate mercury 
switches. 

TEMPERATURE ADJUSTMENT. Heating and cooling 
setting levers, with common scale locaiod on top of 
thermostat base. Common lever for beating and 
cooling on T872R, 1 cooling levor on T872E, and 1 
heating lever on T872F, 

TEMPERATURE SCALE RANGE: 44 to 86 F. Scale 
is marked every 2 F and labeled 50, 60, 70 and 8G F. 

THERMOMETER RANGE: 52 to 98 F. 

CHANGEOVER DIFFERENTIAL: 3 F minimum 
between heating and cooling. Levers may be set apart 
for greater separation. 



FIG. l*-DIMENSIONS OF T872 THERMOSTAT 
MOUNTED ON 0672 8UBBASE, 


('corit/jriiied on pflf/o 
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interstage DIFFERENTIAL: 1 F between heating 
or cooling stages. 

FINISH: Silver bronze. 

MOUNTING MEANS: T872 Thermostat mounts on 
Q672 Subbase. Subbase mounts horizontally on wall 
or outlet box. Mounts on vertical outlet box with 
optional 130821A Adapter Plate Assembly. 

OPTIONAL SPECIFICATIONS (T872 only): 

1. Locking cover and locking lever 

2. Nonadjustable factory added stop. Limits heating 
SQl point to 75 F maximum, cooling set point to 75 F 
minimum. 

3. Customer personalization, 

4. Centigrade scale, 

5. Fast cycling on beating stage(s) for electric heat 
applications. 


6, Adjustable locking temperaiurG stops. 

7, Thermostat cover less thermometer. 

ACCESSORIES: 

1. Locking cover and locking lever assembly, Part 
No. 1 33627 AA; includes two No. 4 x 1/4 panhead 
screws to lock set point levers plus screws and Alien 
wrench for locking cover. 

2. Universal thermostat guard- 

-Part No, 133722A, clear plastic cover and beige 
plastic mounting base; 

-Part No, 133722D, clear plastic cover and clear 
plastic *'ring type" mounting basa. Thermostat 
need not be removed from wall to install guard; 

-Part No. 133723A, beige plastic cover and beige 
plastic mounting base. 



TABLE 1-T872 THERMOSTAT SPECIFICATIONS 


MODELS AND 

RE- 

APPLICAtiON 



'1 

AWTICIPATION 

STD OR 

i>TO l Cfyi 5>1 Alifcto 1 

X. 

ADJ> 

iKirn tttivfrrui 

OPTIONS 

PLAGES 

HEAT 

GODL 

OTHER 



HTRUMP 

stage 1 



2 

T072A -Standard and Tradalino 


STD 

1 

1 


0.L1 2A 


0^1.6 A 

- 

“75 F scaleplate stop 
w/locking cover 
“Acij heater set .4 amp 

T870A 

STD 

STD 

1 

1 

1 

1 


0.1 -1.2 A 
0.H.2A 

i 

0-1 -5A 
• 0-1 ,6A 

— 

— Adjustable locking tem- 
peratura stops {T/L) 


STD 

1 

1 

- 

O.M .2 A 

- 

0-1 .6A 

- 

T872B —S tandard an d T radeli ne 
—Adi healer sot .4 amp 

TB70B 

STD 

STD 

1 

1 

2 

2 

. 

0.1-1.2A 
0.1-1 .2A 


0-1. 2 A 
0-1 .2 A 

0-1 .OA 
0-1 ,OA 

T872C —Standard and Tracfeline 


STD 

2 

1 


0.1-1.2A 

0.1-1.2A 

CvLSA 

- 

“75 F ccaleploteatop 
w/iocking cover 
—Fast cycling 

TB70C 

STD 

Elec Heat 

2 

2 

1 

1 


O.M,2A 
0.1 2*0 .6 A 

0.M.2A 

0.12’C.6A 

0-1 .BA 
0-1 .5A 

- 

T872D — Standard and Tradehne 


STD 

2 

2 


0.M.2A 

0,1-1 ,2 A 

0-1.2A 

0-1 -OA 

—Adjustable locking ten;- 
perature stops fT/U 

TB70D 

STD 

2 

2 

- 

0.M.2A 

Q.1-1.2A 

0-1 .2A 

0'1 .OA 

TG72E —Standard and Tradaljne 

T870E ; 

2-Stage. Cool 

; , . - 

2 

— 

— 


O'l .2 A 

6-1 .OA 

TS72F “Standard end Tradatine 


2-Stage Heat 

2 

- 

- 

0.1T,2A 

0.1-1 .2A 

- 

- 

—Locking cover 

T870F 

2-Stage Heat 

2 

— 


QT-1.2A 

0.1-1.2A 

— 

— 

—Fast cycling 


Efec Heat 

2 

- 

- 

0.12*Q.6A 

0.1 2-0.6 A 



T872G —Fast cydo stage 2 heat 

T870G 

Mt Pump 

2 

1 


0-1 .OAt) 

0,12‘0,6A 

— 

0-1 .OA 

TJJ72H -Use with Q672C 


Kl Pump 

r 

1 

1® 

O-O-aAb ’ 



0‘C.2A 

TS72M— Motel heating-cooling 
application (Roquires 
manual changeover 
... . . remote switching) 

T87GM 

Remote 

Panel 

Switching 

1 

1 


0.1-1.2A 

- ■ 

0-1 -5A 

- 

TB72Q —Night setback heating 

TB70Q . ; 

STD 

1 


— Tf 

a.1-1.2A 



- 

T372R —Standard 

T870R 

Hi Pump® 

. 2 

1 


0-f.5Ab 

— 

0-1.5A 

- 

T872T — Rfiprqsfirttative madol 

New 

STD— Vent Stage 

1 

. 2 

Tfl 

0,1-1 .2 A 


0*1 ,0A 

0-t ,0A 


®Ghangeover stfjye— operates with cooling. 
hpiKcd voltage type anticipation. 

‘^Nonadjustable heating changeover stage set at 60 F. 
dGhongeover stage-operates with heating. 

® Manual changeover stage— use Q672B, L subbase. 

A I Night aetbock. 

A Vontialtlng stage. (See Fig. 10.) 
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Q072 B3ASES 

TABLE 2-Q672 SU33AS5 SPECIFrCATIONS 




RE- 

USE WITH 

SVVITCHIWG 

SUBSASE TErtMlNAi.3 

SCHE- 

MATIC 

MODELS 

PLACES 

TH'RMO- 

FAW 

SYSTEM 

G 

Wi 

W2 


V2 

Rc 

Rh 

B 

0 

R 

Y 

w 

E 

^^1 



suaaASE 

STAT 


















Q672A“St3fKiard and Trade! me models. 



AUTG-Ofa 

HEAT-AUTO-COGL 

X 

X 

X 

X' 

X 

X 

X 









Fig, 6 

— BemavaWe Rc^H iLirnper. 
-ReiTKivable Rc'f^H iwpef 
and indicatof light. 

041 2A 

T872A-D 

AUTO-ON 

auto-on 

HEAT-AUTO-<X>OL 

HEAT-AUTOCOOL 

X 

X 

X 

X 

X 
; X 

X 

X 

X 

X 

X 

X 

X 

X 







X 


rig. 6 
Fig. 8 

Q672B —Standard and Tradeline models. 



AUTO-QM 

HEAT-OFF-COOL 

X 

X 

X 

X 

X 

X 

X 

X 

X 







Fig, 7 

— G terminal Lsoloted on healing to 





















provide fan ralav operation 
from axtemal louvvoltage 
switch. 



AUTCHDhI 

HEAT-OFF-COOL 

X 

X 

X 

X 

X 

X 

X 

X 

X 






■ 

Fig. a 

—Reset for impettencfi relay. 
—Removable iurnper. 

(M12B 

TB72A-O.R 

AUTO-ON 

AUTO-ON 

MEAT-OFF/R ES sT-GOOL 

heat-off-gool 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 







Fig. 7 
Fig. 7 

—With indicator light. 

—Auto fan operation on both 



AUTOON 

HEAT-OFFCOOL 

X 

X 

X 

X 

X 

X 

X 

X 

X 





X 


Fig. 7 

heating and cooling 
elec, furnace. 



AUTGMDN 

HEAT-OFF-COOL 

X 


X 

X 

X 

X 

X 

X 

X 







Fig. 9 

-Special for T872B only. 



AUTC-OK* 

HEAT-OFr-€OOL 

X 








X 


X 

X 


X 


Fig. 27 

Q672C— Standard modeis. 



AUTO-ON 

OFF- AUTO 

X 

X 

X 

X 

X 

X 

X 

X 

X 







Fig, T1 

-Use wTth T872H only. 

Q4T2G. 

T872A-f,H,S 

AUTO-ON 

OPF-AUTO 

X 



X 

X 



X 

X 







Fig, 25 

Q672D —Standard models. 

04120. 

T872A-F,M.Q 

{None) 

(Nbnel 


X 

X 

X 

X 

X 

X 









KteKQQ! 

Q672E —Standard and Tradeline models. 



AUTO-ON : 

off-heat-auto-cool 

X 

X 

X 

X 

X 

X 

X 









Fig. 14 

— Removable Rc“Rh Jumper . 



AUTO-ON 

off-heat- AUTO-COOL 

X 

X 

X 

X 

X 

X 

X 









Fig. 14 

—Common R termirtaJ for heating 
and cooling; 

' 

r 

i 

AUTO^ 

>% 

OFF-HEAT-AUTO-COOL 

X 


X 

X 

X 





X 






Fig, 21 

—Internal -Y 2 and Rc*Rh 

1 


\ 

i 


















jumper for heat pump 
application (for use uvith 
TB72G), 

Q4T2E 

T372A-D 

■ AUTO-ON 

OFF-HEAT-AUTO-COOL 

X 

X 

X 

X 




j 


X 






Fig, 24 

— Internal W-j -Y2 and Rc'RjTt 
jumper and check light. 

f 


AUTO-ON 

OFF-HEAT-AUTO-CGOL 

X 

X 

X 

X 






X 




X 


Ftg, 24 

—Internal W2-Y| and R0-Bji^ 
connection. 



AUTO-ON 

1 

OF F-H E AT- AUTO-GOOL 

X 

X 

X 

X 

X 

X 

X 









Fig. 22 

—Special terminals. 



AUTO-ON 

OFF-HEAT-AUTO-COOL 




(special terminals: V,F,R,Y,M) 






Fig, 23 

0672 F —Standard modeh. 



' AUTO-ON 

GFF-EM.HT,-HEAT-AUT0-COOL 

X 

X 

X 

X 

X 





'x 



X 

X 

X 

Fig. 15 

— EM. HT. light operates through 
W 2 with stage 2 heat. 



AUTO-ON 

OFF-EM.HT.-HEAT-AUTO-COOL 

X 

X 

X 

X 

X 



X 

X 

X 



X 

X 

X 

Fig, 16 

— HM.HT. relay and fight 
operates with switch in 

Q4V2F 

T872A-D,G 

AUTO-ON 

off-em.ht.-heat-aoto-gool 

X 

X 

X 

X 

X 



X 

X 

X 



X 

X 

X 

Fig. 17 

EM,HT. 





















-For heat pump application, 1 

use with TB72G only. 



AUTO-ON 

off-em-ht.-heat-auto-cool 

X 


1 






X 

X 

1 ^ 

X 

X 

X 

X 

Fig. 26 

—Special terminals. 








(Special terminals: X,V.F,Y,R,M,El 





rig. 28 

Q672G— Standard models. 



(None) 

OFF-AUTO 


X 

X 

X 

X 

X 

X 




— 






Fig. 18 

— G and B Terminals for fan In 

AUTO position. j 


TS72A-F 

(None) 

OFF- auto 


X 

X 

X 

X 

X 

X 

X 

X 







Fig, 13 

Q672K— SpKrcial color. 


T^72A'D 
Special color 

(None) 

0 F F- H EAT- AUTO-COOL 


X 

X 

X 

X 

X 

X 









Fig. 19 

Q672L— Use with T372R only. 

- i 

T372R 

ON-AUTO 

EM-HT.-H £ AT-OF F-COO L 




(Special terminals; y,F,V,X,M,R.WJ 





1 Fig, 20 


ELECTRICAL RATING: 

Switch coniacts-2.5 amp at 30V ac (7.5 amp inrush). 
Malfunction light (optional) 24 to 30V ac, 
SWITCHES; Two snap-acting switches, operated by 
levers. Switch position is shown on scaleplate, 
MOUNTING: Designed to mount horizontally on an 
outlet box or wall. Adapter plate assembly available 
for mounting on a vertical outlet box (see Accessories). 
FINISH: Silver bronze, 

DIMENSIONS (inches): 3-9/16 high; 5-5/8 wide; 5/16 
deep (see Fig. 1). 

OPTIONAL SPECIFICATIONS (Q672 only): 

1. Malfunction indicator light with replaceable bulb 
available on all models, indicator can show FILTER, 
CHECK, or EM. HT. (emergency heat). Specify indi- 
cation when ordering. 

2. Jumper between Rc*^^H J^or common heating- 
cooling transformer. Jumper is field removable. 

3. System switching marked HEAT-OFF/RESET- 


COOL fo» systems requiring impedance relay reset. 
Available on Q672B only, 

4. terminal Isolated heating to providii f^n 
relay operation Trom extemal low voltage fan ‘.;witch 
(Q672B only). 

5. Auto fan operation on both heat and cool (Q672B 
only). 

ACCESSORIES: 

1. Adapter plate assembly, Part Mo. 130821 A, for 
mounting on vertical outlet box. Assembly includes 
adapter ring and cover plate. 

2. Adapter plate assembly, Part No. 130821 B, for 
covering old thermostat marks on wall. Cover plate only 

3. Indicator replacement bulb, Part Wo. 129571. 

4. Field addable indicator light assembly, Part Wo. 
135734A- Assembly includes retainer plate, 2 self- 
tapping screws, light bull? with 2-3/4 inch leadvvires v/iih 
spade terminals and lenses. The Q672 lenses indicate 
FILTER, CHECK or EM. HT. 
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LOCATION 

Locate the thermostat and subbase about S feet 
above the floor on an inside wall where there is good 
natural air circulation and where the thermostat will 
be exposed to average room temperatures. Avoid loca- 
tions behind curtains, in corners, alcoves, or in drafty 
areas. Avoid sources of heat or cold such as air ducts, 
v/ater pipes, and electrical appliances. 


SUBBASE MOUNTING 

The subbase is designed for mounting on a wall or 
horizontal outlet box. (Adapter assembly, Part No. 
130821 B , v/ith cover plate only is available for 
covering wall marks from old thermostat.) An adapter 
assembly, Part No. 13082IA, with adapter ring and 
cover plate is available for mounting on a vertical outlet 
box. To mount subbase, proceed as follows: 

1. At the legation selected, prepare an opening for 
the thermostat wires. 

2 . Run low voltage thermostat v/ires to the location, 
and pull about 4 inches through the v;all opening. 

NOTE: It is recommended that color-coded thermostat 


3. If mounting the subbase on a vertical outlet box 
(Fig. 2), insiall the adapter ring with the 2 screv/s 
provided. 



FIG. 2-INSTALLATIGN OF 0672 SUBBASE ON 


cable be used to facilitate proper wiring. 


OUTLET BOX. 


ORIGINAL PAGE IS 

Page OF FOOK QUALITZ 
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4. PuU thermostat cable through cover plate (if 
used) and subbase opening. Secure the cover plate and 
subbase with the 2 screws provided, but do not tighten. 

-IMPORTANT 

Thermostats are calibrated at the factory using 
subbases mounted at true level. Inaccurate sub* 
base leveling will cause thermostat control 
deviation. 


5. The subbase mounting slots provide for minor out 
of level adjustments, Level the subbase using a spirit 
level, as shov/n in Fig. 3, and tigliten subbase mounting 
screws. 



WIRING 



All wiring must comply v/ith local electrical codes 
and ordinances. 

A letter code is near each terminal for easy identifi- 
cation. Typical terminal designation and wiring connec- 
tions are listed in Table 3, 



FIG. 4-BARRlEn CONFIGURATION. 


TABLfc# 3 • 'I'fcKivii w/alj 1 1 


TERMINAL 

TYPICAL CONNECTION 

fl 

Heating damper motor; changeover valve 
.(if used)- 

E 

[Emergency beat relay 

G 

Fan relay coil 

0 

Cooling damper motor: changeover valve 
(if used). 

R 

Power connection to transformer 
(internally connected). 


Power connection to cooling transformer. 

Rh 

Power connection to heating transformer. 

Wi 

Stage 1 healing control. 

W2 

Stage 2 heating control. 

Yl 

Stage 1 cooling control 

Y2 1 

Stage 2 cooling control. 

?< , 

Clogged filter switch. 


The shape of the terminal barrier permits insertion 
of straight or conventional vjrap-around (Fig- 4) wiring 
connections. Either method is acceptable. When making 
connection.*;, strip wire to the length specified in Fig. 4, 
Follow the equipment manufacturer's wiring instruc- 
tions, if available, when wiring the subbase. If not avail- 
able, Figs, 6 -29 show typical T872-Q67Z system 
hookups. 



FIG. 5-INDlVIDUAL SCREW WIRING FOR Q672 
SUBBASE. 


: .RwA' WtrtS eS bfesb/'tR.the'siibbake'^?''^ 

'iMth 

, :kebp wfe lengA i6 i r^liihd^\indmakd totibiii 
•Mdres do NO^ prottude oubwaW st^ 

(^ig. 5). Pusli; eicCess wif& back fntdi‘'^e hOle^ ^nd. 
■ phtg hdl6 fo pt-dvent dlfaft? frotntaffetJtitig theihior; 
sta I operation. . . ‘ ^ ' 
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THE T675 AND T678 TEMPERATURE CON^ 
TROLLERS REGULATE THE TEMPERATURE 
OF AIR OR LIQUIDS IN DUCTS, PIPES, 
AND TANKS. TYPICAL USES INCLUDE 
CONTROL OF DAMPERS AND VALVES IN 
HEATING, COOLING, OR HEATING-COOL- 
ING SYSTEMS. 

□ T675A High Limit Controller makes a 
circuit on a rise in temperature. 

□ T67SB Low Limit Controller makes a 
circuit on a decrease in temperature. 

□ T678A Low Limit Controller makes two 
independent circuits in sequence on a de* 
crease in temperature. 

□ Fast response niodels with adjustable dif- 
ferential available. 

O Ambient temperature compensated. 


P Setting knob on front. 

□ Sensing element may be mounted up to 
20 feet from controller case. 









MODELS (also refer to Table 1): 

T675A Tempeniture Controller spdt switching 
to make or break a circuit on a temperature change; 
fast reflfjonse modelei operate approximately seven 
times faster than standard models, 

T{J75D Low Limit Temperature Controller — 
breaks a circuit on a temperature fall; must be man- 
v'ally reset, 

T676A Temperature Controller— two spdt switches 
operate two independent circuits In sequence; fast 
resixmse modela operate approximately seven times 
faster than standard models* 


TABLfi 1 


MODEL 

NO, 

RpINGE 

MAX. 

TEMP, 

SWItCHING 

T675A 

OtolOOFa/^iSto 3S"C 
55 to 175 Fa/ 15 to 75 C 
80 to 180 r / 30 tQ 80 C 
160 to 260 F /. 75 to 125 C 

125 F 
200 F 
200 F 
.280 F 

spdt 

TG75Bb 

' . 30 to 50 F 

126 F 

. spat 

Tfi78A' 

0 to 100 Fa/- 15 to , 33 0 
55 to 173 ra/ 1510 75 C 
OOtoieOP / 30to 80C 
ICO to 260 F / 75 to 125 C 

125 f' 
200 F 
200 F 
280 F 

two Bpdt 


^Available with fast response sensing eieinent, 
^TG75D scale is marked 30, 40, 50; set point Is fac 
tory set and locked at 37 F* 


SWITCH DIFFERENTIALS: 

T675A— fixed differential models— 1 F (,G C); 
adjustable models — 3 to 10 F (1.7 to 5.6 G); 
fast response models— 3.6 to 12 P (2 to 6.6 C)* 
T075D-flxed 10 F (5,6 C). 

T078A— fbeed 3 F per switch with adjustable inter- 
stage 3 to 10 F (1.7 to 5.6 C); 
models with 55 to 175 F scale— fixed 3.6 F (2 G) 
per switch with adjustiible interstiige 3. 6 to 12 F 
(2 to G.6 C). 


ELECTRICAL RATINGS; 

T675A adjustable models and T676A: 



120 V ac 

24 Ov ac 

Full Load 

6.0 1 

5. 1 

Locked Rotor 

46.0 1 

30.8 


T075A nonadjustable models, 125 va at 120/208/ 
240v ac. 

T675D 125 va at 240v ac pilot duty. 


MAXIMUM AMBIENT OPERATING TEMPERATURE; 
125 F. 


NOTE: The maximum recommended ambient for the 
T675B, when used for freeae-up protection, is 
100 F. An ambient of 125 F lowers the switch break 
point about 1, 5 F, 


BULB SIZE: 1/2 x 4-3/16 Inches for 0 to 100 F 
models; 1/2 x 3-9/16 inches for other scale ranges* 


MAXIMUM BULB PRESSURE: 50 psig direct immer- 
sion. 


CAPILLARY LENGTH AND xViATEmAL; 

T675A, T678A sta.ndai*d response models— 5 or 20 
foot copijer, or 20 foot Monel or stainless steel, 

T675A, T670A fast response models— 5 foot copper 
with the sensing portion of element 1-1/2 inch dia, x 
5 inches long (coiled 1/8 Inch tubing). The coil may 
be stretched to approximately 10 inchos, 

T675B— 10 foot copper. 


CAPILLARY HOLDER: Honeywell part 131524A in- 
cluded with all fast resimnse models, 

(rotrUmmi nn 3t 
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LISTING BODIES: Listed by Underwriters' Lubora- 
tgrlea, Inc. 


ACCESSORIES: 

1» Separable ininierston wells; ehort necked, l/2 
InchNPT, copper— order U2622AA. For additionaUi^ 
Cormation on immersion wells see Honeywell Tradeline 
Catalog. 

2. Pressure fitting rated at 50 psl water or 15 psl 
air— order 7617ABY. For additional information on 
pressure fittings see Honeywell Tradeline Catalog, 

3. Duct bulb holder 311266; also refer to Honeywell 
Tradellite Catalog, 

4. T- strap 105900 for strapping the bulb to a pipe. 

5. Bag assembly 7617 ABZ with bracket for mount- 
ing the controller to fan coll units, 

6. Calibration wrench 801534. 
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The controller may be installed in any convenient 
position. Be sure to consider the length of the cap- 
tUary before mounting QOntroUen 

Install the sensing element where It is exposed to 
the average temperature of the controlled medium. 
T075A fast reeponee models must use the capillary 
holder furniBlied with the device. The sensing bulb 
of standard models should be held In place with a bulb 
holder, Immersion well, or pressuro fittings. (£5ee 
Figs, 2“4.) Sharp bends or kinks in the capillary 
tubing affect the efficiency of the controller and must 
be avoided. Excess capillary should be carefully 
colled and left directly beneath the controller. 

NOTE: When pressure fittings are used in areas of 
vibration such as pipe lines,, the bulb must be ade- 
quately supported. 


aui-a Ct^MP 
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Capillary 
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FIG. 3-IMMeflSlON WEU ASSEMBLY FOR MOUNTING 8EKB- 
ING eu|.B. 




FIG. 2~eUL8 HOLDER FOR MOUNTING SENSING ELEMENT. 


FIG. 4-GOMPRESSlON PITTING FOB PRESSURE TIGHT 
MOUNTING OP SENSING EUM^T- 

Pa^ee pOOa 


J-<^/ 







WIRING 

All wiring must comply with local electrical codes 
and ordinances. 

r ^ ^CAVhlON' ■ ' . , 

rascomioit^itoe iW^er BupplySefoW broceeding 

'With wlrlr.?, : ' j •, ' ‘ ' V . ' / 

Two knockouts tor 1/2 Inch conduit are provided, 
one at top and one at bottom of «^ase. Follow the 
wiring instructions furnished with the heaini^^^ 

Ing system. Fig. S shows the switching action. 


Kf?LC 

RISE 

— 1 
% 




1 Al 1 

TAt L 

{ R > 

L_i^ 

COM 

COM 


wr* Itm. r^iai . ON KICHT PROVIDES FIRST STPP 

r>WlTCH ON left provided f.ECDNp STEF 5 w|tCHIHC. 


FiG. 5-T678A SWITCHING ACTION. T675A IS SIMILAR BUT 

SWITCH. T07S0 HAS ONE SPST 



T67SA 

As the temperature of the controlled medium falls 
below the sot point, icse differential, the T675A 
switches to make terminals R to B and energize a 
normally closed solenoid valve to provide heat. In 
cooling applications, the T675A makes terminal R to 
W as the temperature rises above fte set point and 
energizes cooling equipment. Fig. 7 shows tho 



FIG. e-INTERNAL VIEW OF T675A SHOWING THE SWITCH 
DIFFERENTIAL ADJUSTMENT WHEEL iAPPLIDABLE 
MODELS). 


SET POIHT 
ADJUST AflLC 



R*Rf MAKES 
R 0 flPEAKS 


A 5WITGH £?tFFFREr4TIAt 
ADJUST ACLE 3-i0 F 


J TO 13 F OH iS TO 1?5 F 
MOOEIS. 



j?']^[^rArs_ 
R-a MAKES 


0 /lV ALSO AVAILAni.C WITH A FUFD mFFFRf HTlAL. 
APPROXIMArELf 1 F. 


FIG.7-DtFFERENTtAL ADJUSTMENT RANGE OFT675A, 


FREEZE-UP PROTICT«ON 

When uBinjj the T67SA (auto-recycling) for freeze- 
up protection, the reco nun ended set point is 38 F plus 
the switch differential. 

example: SET POINT S« F, plus 1 F (fixed differen- 
tial mo<Iel) equals an actual setpotnt of 39 F, 

example: SET POINT 38 F, plus 3 F (adjustable dlf^ 
ferontial model) equals an actual set point 
0f4IF. 

This ensures adequate safety factor for freeze-up 
protection. 

NOTE: The T675B is a manual reset device and is 
specifically designed for freeze-up protection. 

T675B 

Used as a low limit controller, theT675B Interrupts 
the operation of equipment if the temperature of the 
controlled medium falls below a predetermined limit. 
The device is reset manually after a rise in tempera- 
ture of approximately 10 F. The operation of T675B 
is shown graphically in Fig. 8, 
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T67BA 






When the temperature at the eenelng bulb rieee 
above the setting of the controller^ the switch on the 
right completes a circuit between the R-W termlnaiti 
of that switch. Should the temperature continue to 
rise through the preselected interstage differential of 
the controller, the switch on the left will complete its 
R-W circuit. 


Conversely, on a temperature fall the switch on the 
left provides first step switching. If the temperature 
continues to fall, the switch on the right completes its 
R-B circuit to provide sequencing of equipment. 


£achTd78has a between- switch differential adjust- 
ment, Moke this adjustment by inserting a narrow 
screwdriver into the rectangular hole in the chassis 
(See Fig, 9) and pushing the star wheel. At its maxi- 
mum position^ inters^e differential is 10 F. At 
minimum position differential is 3 F, Adjust until 
satisfactory operation is achieved. 



m. VIEW OF rersA showing the between 

SWITCH DIFFERENTI At AOIUSTMENT. 


The T678A Temperature Controller may be adjusted 
to give an Interstage dtiforentla) of three to ten degrees 
above the set point. The set point adjustment dial 
determines the temperature at which the right switch 
operates. The operation of the left switch io adj not- 
able from throe to ten degrees above that point erf 
operation. An UluBtratlon depicting the operation of 
the TC78A is shown in Fig, 10. 





AU‘ coiitrciUers are carefully tested and calibrated 
at the factory under controlled conditions. If the con- 
troller is not operating at a temperature correspond- 
ing to the scale setting and differential setting, check 
to see that the bulb senses the average temperature of 
the medium controlled. If the temperature of the con- 
trolled medium is changing rapidly the differential will 
appear wider than Its Mttlng, 

For calibration, an accurate temperature reading 
of the controlledmedium muBtbe taken. Place an ac- 
curate thermometer near the bulb of the controller^ 
or refer to a thermometer that has been Installed as 
part of the system. If the bulb of the controller is in- 
stalled in an inaccessible area, or if the controlled 
medium is unstable, It should be removed and placed 
in a controlled bath for accurate calibration, 


T67SA 

Hieae controllers are calibrated so that the dial 
setting is the point at which the R-W switch contacts 
make on a temperature rise. Measure the tempera- 


ture at the bulb. Rotate the dial counter cloclcv/iso 
from the top of the scale, simulating a temper- 
ature rise, until the R-W switch contacts make. Note 
the dial reading. If It differs from the set point, cal- 
ibrate the dial as follows: 

1, Determine the number of degrees difference 
between the set point and the point at which the con- 
tacts make. 

2, Remove the dial knob and slip the fingers of the 
calibration wrench Into the slots of the dial. Rotate 
the dial until the fingers of the wrench drop into the 
slots of tlie calibration nut under the dial. Note tho 
dial Indication at this point. Turn the dial and the 
calibration nut up or down scale tho number of degreeo 
that the set point differs from the point at which tho 
contacts make (determined in step 1), For crLainpIc, 
move dial from 45 to 65 degrees for a 20 det^irco 
change In calibration. 

3, Check the callbratton adjustment by moving the 
dial up and down the scale while watching tho contacts 
make and break. If dial la still out of cultb ration, 
repent calibration procedure. 
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T67S8 


Th(i 3 e controUera are callbraLod so that the dial 
setting Lb the point at which the switch contacts break 
on a terniwrature fall* Measure the temperature at 
the bulb. Riiitate the dial clockwise from the 
bottom of the scale to ainuilate a temperature fall un- 
til the switch contacts break. Note the dial reading. 

If It differs from the set point, follow the calibra- 
tion pi^occdure outlined for the T675A. 


T67BA 

These controllers are calibrated so that the nun- 
adjuatable (right hand) switch makes on a temperature 


rise and the adjusLiibiu (left hand) switch makes 3 to 
10 F higher* The point at which the nonadjustable 
switch makes represents the dial setting* Rotate the 
dial reading. Continue rotating the di:?l until the left 
hand switch makes. The difference between the two 
readings ie the Interstage differential. The left hand 
switch must make at a lower reading Uwn the right 
hand switch. Adjust the differential if necessary. 
Changing the differential may change tho calibration. 

Measure the temperature at the bulb. Rotate the 
dial counterclockwise from tho top of the scale 
to simulate a temperature rise until the contacte of 
the left hand switch make. Note the reading. 

If it differs from the set poiiit| follow the procedure 
outlined for the T675A. 
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oneywell 


AQUASTAT CONTROLLERS ARE IMMER- 
SION TYPE DEVICES FOR LIMITING OR 
REGULATING THE TEMPERATURE OF 
LIQUIDS IN BOILERS, STORAGE TANKS, 
AND OTHER APPLICATIONS WHERE TEM- 
PERATURE CONTROL OF LIQUIDS IS 
REQUIRED. AS THE TEMPERATURE OF 
THE CONTROLLEDMEDIUMRISESTOTHE 
SET POINT, EXPANSION OF THE FLUID 
IN THE SENSING ELEMENT OPERATES 
THE INTERNAL SWITCH OR ^ITCHES. 

□ The L4006, 7, and 8 provide spst switching 
for high or low limit control of a burner. 


n The L4006G model has two spat switches 
that make and break in sequence to provide 
boiler sequencing. 


□ The L6Q06 and 8 provide spdt switching 
for low limit and circulator control. 

□ Models which break contact on a tempera- 
ture rise to the set point are calibrated for high 
limit use. They are also suitable for low limit 
control if a separate high limit control is used. 

□ Ambient compensated models are available 
to prevent control-point shift caused by 
temperature fluctuation at the case. 

□ Visible control point scale and external 
adjustment screw permit easy setting. 

□ Models are available for either horizontal 
or vertical insertion of the sensing element. 
The sensing element may be directly immersed 
or placed in an immersion well. 

□ Remote bulb models are available if the 
controller must he mounted at a location away 
from the sensing element. 

□ Remote bulb models may also be used to 
sense air temperature in ducts and in outside 
air sensing applications. 


□ Totally enclosed Micro Switch snap-acting 
switches are used in all models. 

S.K. 

7-75 
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SPST MODELS: 


MODEL 

APPUCATION 

RANGE (P) 

MIDSCALE 

DIFFKHEN’nAL 

(F) 

r~ ■ ' 

INSERTION® 

SWITCHING 
ON TEMP. 
RISK 

AVAILABLE OPTIONS 

L4006A 

high or low 
Um it 

40 to 180 
100 to 240 

2 or 5 fixed or 
5 to 30 adj. 

horizontal 

breaks 

Trade line models which in- 
clude well tube of heat 

conductive compoujuU Plas- 
tic shield for covering well 
in water heater appUcationn. 
3/4 in. NPT brass spucU 
CeitUgrade scale markings. 
Factory set stops at 160 F, 
1B5 F, 100 F, 200 P, or 
220 F. Dial marked WAEM, 
NOrtMAL, HOT, Insulation 
depths of 1-1/2, 3, or 5 
Inches, _ ^ 

L4006B 

circulator 

40 to 180 
or 

100 to_240 

5 fixed or 
5 to 30 adj . 

horizontal 

makes 

3 inch insulation depth, 3/4 
inch Nl^r brans spud. 

L4006C 

high or low 

100 to 240 


liorizontal 

hrejk^ 

10 in. element. Factory 

limit 


direct ~ 

set stoD at 205 F. 

L4006Eb 

high limit 

110 to 250 

manual 

1‘ija.ei . . . 

horizontal 
or Vertical 

breaks 

3/4 In. NPT braso spud. 8 
in. Insuliiilon ilepth. 

I.4006G 

seciueneing 

100 to 240 

5 flxal 
interstage 
3-10 F adj . 

horizontal 
or vertical 

breaks 

two 

switches 


L4007A 

high or low 
limit _ 

100 to 240 

2 or 5 fixed, 
5 to 30 . adj * 

vertical 

breaks 

Centigrade scala marjdngp. 

L40OTB 

circulator 

100 to 240 

5 fixed or 
5 to 30 adj . 

vertical 

makes 


L4008Aa 

high or tow 
limit 

1 

40 to 180 
or 

100 to 240 

2 or 
5 fixed, 

5 to 30 adj* 

remote 

bulb 

breaks 

5 ft 6 Im, Bft.6 In. or 10 ft. 
remote apt 11 ary. Factory 
eet scale atop at 120 or 
300 F, External adjusting 
knob. Centigrade scale 

L400BB^ 

circulator 

100 to 240 

5 fixed or 
5 to 30 .adj . 

remote 

bulb. 

makes 

8 ft,6 In, capUlapy. 

L4Q08G* 

ambient 
compensated 
high limit . 

0 to 70 
or 

40 to 180 

2 or 5 fixed 

remote 

bulb 

breaks 

7 ft,6 in,, 20 ft^capUia^y or 
fast response element. 
External adj, knob* 16 D va 
rating at 120, 24.0v ao. ' 
High limit stamped on case 

..a&alsJasfe. — 


^^Copper well or fitting is supplied withaU models except remote bulb type. When ordering, specify boUer tapphig 
size {1/2 or 3/4 inch) and InBuiation depth. 

bManual reset (trip-free) — Swltchbreaks circuit and locks out when controlled medium reaches eet point, 
trolled temperature must drop 20 degrees below set point before contacts can be manually reseti 


Con- 



1D65 aouQUAS ORiyH, fiORTH 
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SPST mODglS CONTINUED; 


MODEt 

APPLICATION 


Blgigi 

1 

INBERTIONa 

1 ■ ■ ■ ' 

SWITCHING 
ON TEMP. 
JftISS 

AVAILABLE OPTIONS 

L4008D» 

ambient 

compensated 

circulator 

0 to 70 
or 

40 to 180 

£ or 5 fixed 

remoto 

bulb 

i 

1 

! 

makes 

TradoUns model availa^i>ie."^ 
Centigrade dcoIo 
Hot tinned 0 ft.canUlp^ry. 
Electrical rating; 2,3 amp 
at 120^240 y full load. 

FttEt roflponoo, 3,0 ft. ar- 
mored capillary with 3 ft. 
bulb* E^dorncl adjustmeat 
knob- Factory cot scale 
stops at 120, 220^ or 250 F* 
Plastic shield for covering 
well In water beater 
ayjpUcattons. 

L4008Eab 

high Um It 

40 to 80 
or 

no to 290 

manual 

reset 

remote 

bulb 

breal» 

Factory sot scale stop at 
260 F, 8 ft,6 tok capillary* 

14008J^ 

high limit 

! 

100 to 240 

5 fixed 

-1 

remote ! 

bulb 

breaka - 

All models lees case and . 
cov^, Ifl in, capillary and 
1/2 in, well usoy, Factory 
set scale stop n.t 22G F* 

L40oeica 


40 to 180 


remote ‘ 

.^iV 

mal^^ 

AH mpdalo lens cover. 

■■II '■ ' -y ■ — - 


SPOT MODELS: 


MODEL 


RANGE (F) 


INSERTION* 

AVAILABLE OPTIONS 

La006A» 

circulator 
and low 
limit or 
high limit 

100 to 240 
or 

no to 200 

3 fixed or 
5 to 30 

horizontal 

Trod^Unc mo(^l which include o 
weU adapter and tuba of heat conr- 
ductlyo cQi 4 potmd, 3/4 in, NPT 
brosG spud, 8 in, In^uhition 
depth*, ^HQTi^ontal o.v vertical 
TOcunt availablo Cf[> same tnotbls. 

L6006B 

circulator 
and low 
limit or 
..hlehJliniL ^ 

100 to 240 

5 fixed or 
8 to 30 ad j. 

horizontal; 

■ ' ' 

3/4 Ini lu’abs bulb compreeoion 
fitting, ' 

LeooaA^ 

circulator 
and low limit 
cooling 

100 to 240 
-30 to 70 

y. 

5 fixed or 
5 or 30 adiu 

—i 

ilH 

Tcadeliae model with 5 ft.cap- 
Ulary. Uarjge of -30 to 70 F* 
■■Centigrade scale markingB. With- 
‘ out cover. 

1 

LBOOaC^ 

dual fuel 
changeover 

0 to 70 
40 to 180 

2 or 5 fixed 

remote .■ . ; 
hulb^ . . f 

May be 

duct mc)uhted. 

TradeUne model, 150 va switch 
rating* Centigrade scale 
markings. 7 fttO ip. arraoretl 
captLlary*, Eift^irnal adjustment 
Lock type, cover. 20 ft. 
element, Avonminj? olein onU 

L6008E^ 

ambient 

compensated 

40 to 100 

5 f ixed 

■ShSHHHI 

AU modelo lecii enclosure. Frcnt 
motinted. 


Copper well or fitting iBBupplied with all models except rertiote bulh type, orderli^, specify boilov tapping 

size (1/2 or 3/4 inch) and insiUation depth. 

^Manual reset (trip-free)— Switch breaks circuit and locks out when controlled medium reaches set point. Con- 
trolled temperature must drop 20 degrees below set point before contacts^can be roasiually reset* 


NOTE: The following specUications are standard* Variances, available as option^, are rv?ted in the preceding 
table. 


elegtrical rating (amps); 

Models with 2 F fixed differential-^ 


Models w^th 5 F differentip 

I— . 

120v ac 

[ 24Dv ac 


I20v ac" 

2.40v ac 

FULL LOAD " ‘ 



r 

Ma^LLOAD 

2. a : : 

o : 

LOCKED ROTOR 


, , - - - 

4g 

JlfUA- 

LOCKED nOTOR 

15 , b: " : 

7.-8 

INDUCTIVE CURRENT 


,2o at 1/4 to l?,v dc 
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I'HIiSSlIliE HATrNO; 

CiipUlary bulh (dirod invniersion)— 200 psi. 
Jnnaeriiioji well — 255 psi. 

SENSING BULD MATEKIAL: Coiiper, 

SENSING BULB FU1>L: Liquid, Toluetu* ur Silttiono. 

CAPililiAi^ LENGTH bull)); fienioie bulb 

iiiodfily — 60 Indies. 

SENSING BULB DIMENSIONS (tnahus): 2-7/8 lonjr^ 

3/8 cUiunciur. 

INiSEUTION DEPTH: 3-3/ti indies, 

INSULAITON: Brass, 1-1/2 or 3 inches. Specify 
when ordering, 

PHOVISfON FOB WIRING: Screw terminals. 

MOUNTING: Hv'>rizontal and vertical models mount 
ciirc(*tly to un ijnmersiun well installed m a boiler 
fittin^r. Remote bulb models have 3 mounting holes 
rear of case for screw mounting to a vertical 
suriuce. 

FINISH: Gray. 

rNSTALl.ATION DIMENSIONS: See Figs, 1 and 2, 

IMMERSION WELL DIMENSIONS: See Fig, 3* 

BOILER FITTING AND BULB DIMENSIONS: See 

Fig, 4, 


KmirKaiJi top 
3 MNCM 
AUt. 

5IUU.AR KiJOCKflUT 
UH aoimM H}p 
HDRI/OWTAi IrJSEHTION 
AMD R£!K)TF flUUa 
WODffLS 



[■OR 

ltDHi;i]KTAL 

lUuliRSiCW 





FIG, l--INSTALLATIOri DIMENSIONS. 



ACCESSOim-S; 

W e id he r p roof e nc 1 os ur e — QQ X 5 , 

I m mere Urn wells— 

Copper, 1/2 NPT, 1-1/2 Inch inaulution—Parl 
No. 12137IA. 

Copper, 1/2 NFP, 3 inch Insulation — Part No. 
121371L, 

Copper^ 3/4 NFF, 1-1/2 inch insulation— Part 
No. 121371 B. 

Copper, 3/4 NPT, 3 inch insulation — Part No. 
121371M. 

Copper^ 3/4 NF1\ 1-1/2 Inch Insulattonj plastic 
sleeve — Part No* 12131K. 

Copper, 3/4 NPT, 3 inch insulation, plastic 
sleeve — Part No-i. 121371N* 

Stainless steel, 1/2 NPT, 1-1/2 inch insulation 
—Part No, 121371E. 

Stainless steel, 3/4 NPT, 1-1/2 inch insubition 
—Part No* 121371F, 

Bulb Compression Fittings (see Fig. 6)’~ 

Brass, 1/2 NPT plug. 1-1/2 inch Insulation- 
Part No. 104486B, 

Brass, 3/4 NFF plug. 1-1/2 Inch insulation— 
Part No. 104486C. 

Capillary Compt^esslon Fittings (see Fig* 7)^ 

Copper, 1/2 NPP plug. 1-1/2 inch losulation— 
Part No. 104484C. 

Copper, 3/4 NFF plug. 1-1/2 Inch insulation— 
Part No. 104484B. 


7* 



FtG. 2-INSTAt,LATtON DIMENSIONS FOR REMOTE BUL£J 
MODELS. OTHER DIMENSIONS SAME AS FIG. 1- 



P'.ige 
. 4 


FIG. 3-lMMERSION WELL DIMENSIONS FOR ALL MODELS 
EXCEPT L4006G, L4007D, AND L6006B. 


FtG. 4-BGILEB FITTING AND BULB DIMENSIONSFOfi L40Q6C, 
L4007D, AND L6006B. 




Tlja manufacturer usually provide e a tapping for 
insertion of the controller's Beuslng element. Thia 
tapping is located at a point where typical water tem- 
perature can be measured. Depending on model, the 
element le Inserted In an Immersion well, through 
a boiler fitting, or directly Immersed. 

Installation should be made by a qualified serviceman. 
Follow the inotructlone furnished by the aystem rnan- 
ufacturor, if available. Otherwise, refer to appropriate 
procedure listed below. 

IMPORTANT* — 

Controller may be used with or without immersion 
welL Well, it used, must fit sensing bulb snugly 
for good thermal response. Insert bulb imtil it 
rests against bottom of well, then hold it there 
while tightening the tubing clamp. 


MOUNTING RfMOTE BULR MOOEIS 

The remote temperature -sensing bulb can either 
be installed in an immersion well (Fig. 5) that ex- 
tends into the bolter or tank, or U can be directly 
immersed in the liquid. For installations not using a 
well, secure the remote bulb with a bulb compression 
fitting (Fig. <)), or capillary compression fitting 
(Fig. 7). 

Well, bu^^ compress iou fitting or capillary com- 
pression L:tlng must be ordered separately. Sizes 
available: 1/2 in, , 3/4 in. NPT spud. Well, if used, 
must fit sensing bulb snugly for good thermal re- 
sponse, Insert bulb until it rests against bottom of 
well, then hold it there while tightening the tubing 
clamp. (See Fig, 5, ) 

The boiler manufacturer generally provides a' 
tapping for the insertion of the Aquastat controller's 
sensing element. This tapping should be located at a 
point where typical water temperature can be mea- 
sured. The bulb or protecting immersion well must 
never be located close to a hot or cold water Inlet or 
a steam coU, 

If the system is filled, drain system to a point be- 
low the boiler tapping, or wherever the sensing bulb 
Is to be Installed. 

The bulb can also be ijistalled In the supply line of 
an Indirect water heater, in the direct water heater 
Itself, or in the feed riser, about 6 in. above the 
boiler. It the riser is valved, the bulb can be In^ 
stalled between the boiler and the valve. 

NOTE; Avoid making sharp bends or kinks in the 

capillary. Bends should be no sharper than 1 inch 

radius. 

After inatalUng, carefully coil excess capillary at 
tlie bottom of the controller case. 


3, Attach retainer clamp to Slid of well spud. Loosen 
draw nut and spread jawa of clamp with screwdriver 
if necessary, 


4, With retainer clamp attached to well spud (be 
sure Jaws of clamp hooji over ridge at end of ae 
shown at points * adjust tubing to fit through ro- 
talncr clamp groove, ^ shown gt paint 


5- Tighten draw nut so that retainer clamplsfirra- 



MOUNTING WITH FITTING 



FIG, e-BULB GOWPRESSlOW FITTJNGi USE WITH MODEL 
L40D8A,B.E.J.Qn MJOpaA. 


1* Screw the fitting into IjQiler or pipe tapping, 

2. Slide sealing washer onto bulb* 

3* Insert bulb into boiler fitting until bulb bottoms. 


IMMERSION WELL MOUNTING 

1, Screw the well Into the boiler, tank, or pipe 
tapping* 

2, Insert bulb in well, pushing tubing until bulb 
bottoms in well* 


4. Slide split sleeve Into fitting* 

5, Place clanips A and Bon assembly so that sleeve 

is drawn Into fitting when screws ore tightened . Note: 
make sure that nub pa clamp A engages spacabetween 
sleeve and clamp, , ’ 

0, Tighten Clamp screws Bvealy.<>‘ ’ . 
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MOUNTING WITH CARIUARY COMPRESSION fUTlNO 



PIG. 7-GAPILLARY COMPRESSION FITTING. USE WITH 


MODEL L4008C.D,K, OR L6008C,E. 

1. Screw Into boiler or pii>e 

2« PliU'e packing nut on tubiuj^, 

3, Slide bulb completely through fitting. 

-1, Place composition disc and 4 slotted brass 
washers on tubing in the order shown in Fig, 7. Turtt 
brass washers so that slots are IBO decrees uparL . 

5. Slide seal assembly into titling and tighten paekuig 
nut. 


DUCT MOUNTING 



1. Drill a 3/4 inch hole in the duct waJl large enough 
to admit the sensuig bulb into the holder, 

2. Using the holder as a template^ mai‘k and drill 
holes for bulb holder mounting screws, 

3. Break holder to desired length (Fig^ 9), 

NOTE: Holder must be long enough to liold sensing 
bulb in freely circulating air away from duct wall. 
Neatly cotl excess Gaplllary at controller case or at 
bulb holder. 



4, Place capillary in bulb holder channel. Pinch 
top edges of holder together at each segment (Fig. 10), 



FIG. 10-SECURING CAPILLARY IN BULB HOLDER. 


5, Insert bulb holder into controlled area through 
hole prepared in step 1 above, 

6. Fasten bulb holder to duct wjJl with strews 
furnished. 


MOUNTING DIRECT IMMERSION MODELS 
FOR MODELS USING AN IMMERSION WELL 

'The well of the Aquastal controller must always be 
exposed to circulation of the mediuin under control, 
but must never be located close to a hot or cold inlet 
or steam coil. Where the tapping la on the side of the 
boUer, use an Aquastat controller with horizontal well* 
Where the tapping is on top of to boiler, use apiod^l 
with a vertical weik 


INSTALLING THE IMMERSION WELL 

On existing installations, shut off the power and re- 
move the old control . If the old imraerslon well appears 
suitable, und if the lulapter clamp on the Aquas tat 
conti-oller fits the old well spud, the well need not be 
replaced, 

1* If the system is filled^ drain eysiem to a point 
below the boiler tapping, 

2. lie move plug (or old well) from boiler UiJplng* 

3„ InsbUl Liic No,. 121371 Immersion Well Included 
wuth t!ie controller. If boiler tapping is greater ton 
1/2 inch a reduction fitting must be used to adapt to 
boiler opening to the 1/2 Inch threads Uui I are standard 
with the well or fitting. Fittings with 3/4 InchUireafit: 
are also available. 

4. Fill the system. Make sure Uiat the well is 
screwed in tightly enough to prevent leakage. Do NOT 
tighten or apply force to case after controller is 
seeuretl to well. 
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INSTAILATION OF SENSING BULB IN IMMEftSlON WELL 

a, LooBen screw (at top of ease, above scale- 
eettliiii‘}> and remove cover. Loosen two screws tliat 
secure adapter clanjp. See Fig* 11* 

b. Insert the sensing olement into the iimnereion 

well. 

c* Fasten the case of the Aquastat controller to 
the well with the adapter clamp. Make certain that 
the clamp ie properly iweitloned over the groove of the 
well spud. Also be sure the flange at the opening of the 
we 11 fits snugly into the opening of the case. The sensing 
element bulb must bottom In the well. 



FIQ. 11-lNTERNAL VIEW OF L6006A, 


A^ODELS DESIGNED FOR DIRECT IMMERSION 

{WITHOUT WELL) 

Some models, which provide direct Immersion of 
the ficnsing element into the boiler, Include a No. 
104486 bulb compreaBlon fitting assembly Instead of an 
Immersion welL Install fitting In Iwller tapping. Be 
sure sealing washer Ig in place as shown In Fig* 12. 
Make sure that spud of bulb compression fitting is 
serewod In tightly enough to prevent leaking. Insert 
immersion bulb (seiislng element) through bulb com- 
pression fitting. Adjust the adapter clamp so that It 
fits over the groove at the opening of the bulb com- 
pression ntUng. Tighten adapter clamp screws so that 
Aquas tat controller is firmly attached to bulb com- 
preasion fitting* 

MOUNTING DUAL FUEL CHANGEOVER MODELS 

These models huve a five foot capillary* This cap^ 
illary establishes the maximum distance between the 
case and felie outdoor mounting* 



The bulb should be limtaUed Qn iha outside of the 
building In the shield provided (sac Ffg. 13) whore jt 
will bo exposed to representative air temperature, but 
not to direct sunlight- should be mountud high Oiiough 

so that accumulated leavoe;^ o;i‘ other debris 

cannot obstruct ctrailation of aijr aj'ound it, or^j where 
children cannot reach U* Avoid vents from thebuilding* 

Install the case at the Indoor location selected, fas- 
tening with screws tiiro^gh hqies in b^icli; of the caes. 
Bring tha bulb and tuJDing out Qirough a inch hole 
in the outside wail. In uncoUing the tiiblng, cnrefully 
avoid sharp bends or kinks.. Excobs tubing should b« 
left colled neax the case. Bo not make ehai’p bends near 
the casa or bulb. , . ' j- 

Slip the bulb through the eupport? In the shield. Pinch 
the epUt supporting clip untij itlmlds the huib firinly 
In position* If the seal-qff i;ube protrudes from \uider 
the shield, it may bja bent under pi? in Fig, 15. 

Hold the slileld over the mounting poeltion and form 
a emall-radiue bend In the tubing*- Plo.ee tho split plug 
. around tlie tubltig hivd move flhield mauating 
location as a unit. Push the 6pUt plug into the 
until It is wedged securely ip ploea/ Fastontho shield 
In place On the v^ali with provided* 

NOTE: If the tubing properly shaped and to split 
plug infitaiiad as dirocted, the ehieljd will cover the 
apllt plug, and the hole lu the wail will bo hidden 



FIG, 13-MOUNTlNG BULD IN SMlEhD GliT£lD£ EUaDll>}G. 
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MOUNTING THE 16008A REMOTE BUtB COOLING 

THERMOSTAT 

MOUNTINO WITH GUARD BRACKET 

Mount the bulb in the guard bracket as shown in 
Fig, 14, Locate the bulb and bracket combination tn 
freely circulutlng air In the controlled area. With 
Bcraws provided^ fasten the bracket In place, 

MOUNTING ON SUCTION LINE 

1, In cooling units with more tlian one suction line, 
sensing bulb should be placed on the common Hnei 

2, Make certain the bulb Is at least 2 feet from the 
point at which the suction line leaves the cooler. This 
will prevent the outside temperature from being trans- 
iniUod to the remote bulb through the copper tubing of 
the suction Iine» 

3, Place tiio remote sensing bulb on the side of the 
liorixOntal suctioii line between the coil and trap {not 
on the trap), 

4, Attach the sensiitg bulb to I lie suction line with 
clips or strays. 

5, Coil the excess length of capillary tubing near 
tliC L6008A case. 



WIRING 

All wiring must comply with local codes and ordl- 
lumces regarding wire sixe, type of insuhiUon, en- 
ciosure, etc- Figures 16 ilirough 23 show typical 
hook-up diagrams. 



FIG. 15-ATTAGHlNG REMOTE BULB TO HORIZONTAL SUG 
TIQN LINE. 


t400$A 

?4 VOLT OR 



CAiVALve pimtsiAT 


— LIRE VGLT aCE 
U)K VOLT ACE 

/\ PFKJVIUE plKOtlHECT UEaHS ARf> OVERLOAD PftOTECTtOM AS REQUIRED 


EIG. 16-TYPICAL QAS-FmRD SYSTEM WITH DOMESTIC HOT 
WATER, 



^PHOVIDt DlSCUHHECn MEMU AND QVERLQAp RROTECTlQjM Ai flEOUIRED. 


FIG. 17-TYPICAL OIL-FmED GRAVITY SYSTEM, 



— I.IHC VQl TACE 

— LOW VOLl ACE 

/^I'fiDvjDF DISCOMNELT MtAHS AHDOvEKiOAD PROTECTiOM AS HEOOIRtU 


FIG. 18-TYPICAL OILFIREO HYDRQNIG SYSTEM WITH DO- 
MESTIC HOT WATER. 
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/^PROVlOE OISCCWHECi «EA«S AMPOVEHLOaO PftOIECTION *S REGUIPER- 


Fia 10-OIL FtR£D SUMMER-WINTER HYDBONIC SYSTEM 
WITH DOMESTIC HOT WATER. 
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/K PROVIDE DISCOKNECT fAEAMS AriD OVERLOAD PROTECT lOM 
AS REOUIHED. 


FtG- 20-TVPIGAL WIRING DIAGRAM FOR L6008C1040 USED 

to Switch from gas to oil on temperature 
DROP, 


n.;U-^iTC 






Mn. T 5-, ■! 


FiQj 23-TypipauK4s3«unr^?at«P!iEfiRi35tE3SE;‘’^'EKC:Kn 


I '.( V. 'i'; ■ ■ t 


For proper selection of settings, follow the boiler 
manufacturer’s recommendations. 

HIGH LIMIT CONTROLLER 

Shuts off burner If water temperature exceeds high 
limit setting. Burner restarts when temperature drops 
to high limit setting, lees differential. 

NOTE: On manual reset models, the reset button on 
the front of the ease must be pushed in to allow the 
burner to operate after a high limit shutdown. 


. LOW LIMIT cotmoim 

Maintains mtainiui^ boUe?^ tempei’aturofor domestic 
hot water, ix^rnfs ou boilDr temcpratcre aettiiig, 
mlwp \ '/ 

CIRCULATpa<;OMVR£ihUS ^ 

Prevents clrcul|^tl6n. of Ufixt is below tlia de- 
airod heating temparature. --Bresl^o circulator circuit 
on temperature drop bgjlow pitting njlmis differential, 
romakos on rise to aetUai^* 
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Set the differential to correepond with the boiler 
manufacturer's recommendation 9 . To adjust models 
with adjustable differential, rotate the wheel on the 
back of the snap switch until the desired readii^ is 
aligned withthe*"V* notch in the frame* The wheel 
provides an adjustment from S to 30 F* Replace the 
i cover op the Aquastat controller. 

Adjust the control point to correspond with the boiler 
‘ monufactureWs recommendations* To adjust, insert 
a screwdriver In the slotted screws type head located 
beneath the window In the cover. Ibrn the scale to 
the desired control point. 

L6008A tOCATlON DIFFIRENTIAL CALIftfiATION 

The L6OO0A1O93 is calibrated for applications with 
both the bulb and case located in the room in which 
the temperature is being controUed. A correction will 
be necessary if the temperatureof the case is different 
from the desired dial setting. 

If the case is at a higher temperature than the de- 
sired dial setting, raise the desired dial setting by the 
correction determined from the table at right. 


2 . If the case Is ata lower temperature than the de- 
sired dial setting, tower the desired dial setting by 
the correction determined from the table below* 


Temperature difference between 
desired room temperature and 
case temperature (F) 

Correction 
(Degrees F) 

0 

0 

5 

575 ;^ 

10 

^ Ul/2 

le 

2 

20 


25 

■ r 3 - 1 ;^ 

30 

■ i'lKL 

35 

5 

40 

‘ : 5-aX.„ 

45 

'■ ■ 6 V 1/2 

.;._ so , . ' ___ , 

n 

55 

' - 8 - ^ 

IJO 

a-i72 

~70 

10 

i ~ 80 . ; ^ 

lUi/2 ' 



Check to make cert^n that the Aquastat controller 
has been installed juid adjusted properly. Put the sys- 
tem into operation and observe the action of the device 
through several cycles to make certain that it provides 


proper control of the system as describe under OP- 
EftATION. Further adjustments then can be made to 
meet more exact comfort requirements.’ . 
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R8225 Fan Relays provide low voltage eon- 
m of hne voltage fan motors and Auxiliary 

•’eating.cooling 


. D Color coded ifeadwires for wiring, 
a Totally enclosed for long, trouble-free service 
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V,: vMm S SPIECIFICATIOI 
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Tradcline models are seleeted ami paukaijuci l« ELECTRICAL RATINGS: 

provuie case u* taEn; 'JI luum+iufj, tiiivi 

inuximum replacement value. Tradeline model 
srJecJficationB are the same as those of Biandard 
models except as noted below: 

contacts 


120V AC 

240V AC 



1 hp 

1 hp 

Normally 


16 AFL 

8 AFL 

open 


96 ALR 

48 ALR 

TRADELINE MODELS AVAILABLE: R8225A Fan 



16 A Res, 

8 A Res. 

Relay— epdt Bwitchintc* 



3/4 hp 

3/4 hp 

ADDITIONAL FEATURKS: Tradeline park with 
cross reference hibel and special instruction 
sheet. Includes Hush mounting bracket. 

Norjnaliy 


13,8 AFL 

6,9 AFL 

closed 


82.0 ALR 

“imfTR 



14 A Res. 

7 A Res. 






• STANDARD MODELS - 


MODELS: 

HS225A Fan Relay— sikH switchinj^; one normally 
open and one normally cloned contact. 

Rti225B Fan Relay —spst switching; normally open 
contiicls. 

Rti225C Fan Relay— dpet swltchlntii; one nornmlly 
open and one normally closed contact. 

R0225D Fan Relay —dpst switchini^; one normally 
open main and one normaUy open auxiliary pole. 


■w-rT-riiG.* * ( 

CONTACTS 

■■ — .. — 

120V AC 

240V AC 


3/4 hp 

1 hp 

Normuliy 1 

■ ii.B Afl 

' 8 AFL 

open 

62. B ALR 

4 8 A LR 

16 A Res. 

B/A Res. 


3/4 lip 

3/4 hp 

NonmiUy 

13,8 AFL ■" 

OrSHT 

closed 

82. 8 ALR 

41. 4 ALR 


14 A Res. 

7 A Res. 


1/10 hp 

1/8 hp 

Auxiliary 

3 A.F.L 

otTtt 

18 ALR 

11,4 ALR 


3 A Res, 

2 A Res . 


COIL CHARACTERISTICS: 

Coil VoUaj^e — 24v, 60 Hz. 

Inrusli — 11 va maximum. 

Sealed — 0 va maxiiimm. 

Pull-in voltage — IBv at 75 percent rated voltage. 
CONTACTS: Silver cadmium oxide. 

MAXIMUM OPERATING AMBIENT: 115 F. 

CASE: Molded plastic with steel mounting plate, 
MOUNTING MEANS: Mounts with threaded 1/2 inch 
conduit epud. 

DIMENSIONS: See Fig. L 

LISTING BODIES: R8225A-D Fan Relays are listed 
by Underwriters’ Laboratories, Inc. under file 
number E14480, guide number NLDX, and by the 
Canadian Standards Association under file 1620. 
ACCESSORY: Flush mounting bracket 134259. See 



FiG, 1-R8225 INSTALLATION DIMENSIONS (IN INCHES). 
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LOCATION AND MOUNTING 

Rti225A-D Fan Relays ii^uy be mfnuUed ia any posi- 
tion. They have u 1/2 inch coiiduit si'Hid for mounting 
on a junction box. ' 

To mount, remove llie conduit s[jud nut and place 
the through tjie junction box knockout. Replace 
nut and tighten. Drill a hole in the mounting surface 
and secure relay in place using a screw tlirough tab 
of the mounting plate. See Fig. i for momiUng 
dimensions. 



/)\ ADO DJiCOHWeCT MEaMS AND OVERLOAD PHOTECTJON AS REQUIRED 

A CONTROL CIRCUIT INCLUDES 54 -VOLl ROWER SiUPPlV. THEHmOSTAT 
^ AND SAPETY DEVICES IIF USEDL 

A ON SOME MODELS THE LEAD FDR Tilt PLENUM SW| rCif COhNEC flOW 
MAY 8 E BLUE OR YELLOW INSTEAD OJ= BROWN. 


FIG. 3-R0i!2BA TYPICAL HOOKUP WITH TWO SPEED FAN. 


POWER 

SUPPLYa 

f 

LI LZ 

IHOTIt- 


PLENUM EWITCNOR 
OTHER SWJTCHINC 
DEVICE 




. BLUE 
' 


control 

CIRCUIT 


eoiLj 


H 




one 'SPEED 

KAN MOTOR 


-CONDUIT SPUD 


WIRING CODE 

■ LOW-VOLTAfiC 

— LlHe-VOLTACE 


A\ ADD DIS(.DHNECT MEANS AnO OVERLOAD PROTEC TION AS REQUIRED. 

A CDNTnai. CIRCUIT includes volt power SUPF«LV, THERMOSTAT. 
AND Safety devices of uscdl nvi 


WIftING 

All wiring must comply with local codes and ordi- 
nances. flefer to information furiiiehcd with system 
equipment ami to Figs. 3-6 when wiring. 

/r Vl 

•plscohq.ectjipwor v/Srlh ];; cPh''. | 

nef^tionn to i .;-“1 <v;'- rrn^r.t: j 

dnr^ago: / ' ' ^ , V ; 


FAN AND LIMIT 
CONTROLLER 



TWO-SPEED THERMOSTAT 
FAN MOTOR 

A PROVIDE DISCONMECT MEANS AND OVERLOAD PROTECTJOH 
AS REQUIRED. 


FIG. 6~nB226C TYPICAL HOOKUP WITH TWO SP^ED FA(\J 
AND COMBINATION FAN AND LIMIT CONTROLLER. 


ONfcSPLLp 
FAN MOTOR ^ 


POWER 
SUPPLY^,, 

m 



WIRfM O LUpt 
LOW VOLT Ait 
L!Nc VOL TALE 


^ADD disconnect means AND OVEHLO*.D PROTECTION AS RECLURED 
AcoNTROL circuit includes ?4-vQLT power SuPPL Y, TRAnSFoRMEW 

^AHD SAFETY D£VfC£S ME USBOL 

A TO ATN(ILL*.ttY CIRCUIT MAY QE USED AS A UUkOUT Ci’NTACT 3 0 
PREVENT AN electric STRIP HEATER FROM OPtHATISCi UNLE-S TpE 
fan MOTOR IS OPERATPHL OR AS CC.NOEnSiNG UNIT i^lTCHP.r ME.UiS. 


FIG. 4*R8225B TYPTiJAL HOOKUP WITH ONE SPEED FAN. 


f 

FIG, 6-882250 WITH ONE SPEED FAN AND AUXILIARY 
LOAD. 
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Operate the system, following the manufacturer's instructions. OiDerate through at least one complete cycle 
on botii heating and cooling to make .sure that system and fan relay operate as intended. 
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March Circulators are designed for closed and open 
Joiler or domestic hot water systems, and as replace- 
ments for hydronic zone valves. Eight models with two 
capacities are offered. Bronze head pumps are recom- 
mended for open systems to resist rust and foreign 
deposit build-up. Cast iron volutes should be used only 
on closed circuits where the water is circulated con- 
stantly and mineral deposits are minimized. 

March’s proven magnetic drive eliminates the trouble- 
some, old-fashioned shaft seal. There can be no seal 
wear, power-robbing friction 

, ^ rsM 1 1 r T 

or leakage thru the seal. 

Impeller and drive magnets 
are permanent ceramic 
type. They prevent slip- 
page and insure that full 
motor horsepower is con- muh 
verted into pumping power. 

Energy requirements are 
lowered as all the energy 
produced by the motor is 
utilized, especially import- 
ant in solar energy systems. 

Seal-less drive also provides for faster, easier motor 
service, as the motor can be removed without draining, 
refilling and reheating the system. 

March circulators are easily installed, either vertically 
or horizontally, with a choice of standard flanges on the 
821 series. Whisper-quiet operation is assured by micro- 
balanced motor fan and dynamically balanced magnets. 
Just two more reasons why March should be your first 
choice for most every applicationt 



(ittivt MAiifltl 



The compact, bronze head 
Model 809 is ideal for domes- 
lic'and commercial loops, pro- 
viding instantaneous hot water 
at every outlet. Compared with 
standard circulators, the 3 
gpm 809 is smaller, lighter and 
more economical to buy and 
operate. 

Model 809 OF 

Same as above except 
equipped with dual fans for 
quieter, cooler running in 
closed-in or hot ambients. 

Model 809 DF-24 
24 volt version to replace 
troublesome hydronic zone 
valves. Eliminates the need for 
a main boiler circulator. 
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Model 821 is a high capacity, 22 gpm, cast iron circu- 
lator for closed systems not requiring bronze construc- 
tion, The March design drastically reduces weight and 
bulk and costs less than conventional circulators. 
Common flange sizes of 1", VA", and IV?" plus a 
standard 6%" flange to flange dimension makes the 
821 a perfect replacement pump. 
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Model 821 -BR 

Same as above except for bronze pump head and ^ 
flanges. The right one for domestic hot water systems. 

Model 821-VBR 

Vertical mount bronze unit ideal for hot water heaters 
and aquastat boosters. %" FPT inlet and outlet are 90° 
apart and in a horizontal plane, permitting fast and 
easy corner installation. 












TOTAL HEAD iTy FEET 






























G..JE1AL Py^POSE T-FaAMI CAPACSTOR MOTORS 

L Cl 2 a T-'J I f « f n ft ft _ljI 




Kl5a»rvlc& 1.0 5*rvictt 

F«tflr F«ct?r 
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■ \l lit 
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fr^lti 


i^33.59 
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$91. 85 


|®sr~;3 


-s: 


-Hgjlji 

M&ki 


Nisji5i^r3SfJ.r 


rt..5l«E73 


Kl 


DftiPPftOOF 

Bum in accordance with the tate$t NEMA stan- 
apxlji. For general purpose applications— pumps, 
adr compressors^ conveyors, machinery, etc. 
Open^ dripproof models; and TEFG motors for 
oily, molat loca tions* 
Available in capacitar*start, induction run and 
c»pacitor-run types. 1000 and 
3^ HPM^ 115/20S-S30, 115/230 and 230V. 60 Hz. 


TOTAiLLy BMO.OSBD, FAW^OOLED, 

Rigid mount. Pre-lubricated, double>shleldcd 
ball bearings, 40 "^C amblenL 1.35 or 1.0 service 

FArrnT^ ti 4ti cicl« f 4ap>« $srt 


□aji Dearmgs, 40“t; ambletiL 1.35 or 1*0 Rorvfce 
factore, Class B Insulation [SO or 75*C rise), con- 
tinuous duty. Rotation easily reversed by elac- 
trical reconnecllon. Recog^zed by Ul, for 
consiruetlon under the Motor Component Heo- 
ognltJon Program, CSA approved, Gray finish. 
Dayton brand j ^ 


i . I CT" vini. wuiUKViucjii ncc 

OgnltJon Program, CSA approved. Gray finish 
Dayton brand j ^ 


1 to JO HP OaiPPEOOF NEMA T-FHAMS MOTORS-RJGID MOUNT 
Boll Ooqrinas . 60°c Rita « 1 . ) S Ssfvke FeirtUf » Clot* B Insulation 
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38 

52 
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flETiC 
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241,50 
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TO ■ 
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m 
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503.40 
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7K341 

717.33 
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STARTER 


1 to 7V4 HP TI:?C NHMA 7-FHAAAE A^OTO,13— SIGID MOUi^T 


1 

VA 
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56HZ** 
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33 
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2 
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11.3 
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•') Hil 4 aiime whaft and mounting •^lime’iaions oa 1 13T and 1-15T framus. 
r; C;apncitor-'^tnn. c&-pacjtor-run type; all i!>therfl, rnpacitor-ptirl . indurHan run 

*' voit«.. Surt.,top ,U.Uon 

115 V ia ttpgn jfiad . ' tj Fterter gya ilablft for 230V aaiy. 


NET WHOLESALE PRtCES — W,V/.GfWNGER, JNC. 




I’SEAVY 


y-^KAM2 CAPACITOR MOTORS 


3.15/1.23/K15 
tervlc« pBCtora 


1.0 scrvjca 
Factor 








-I HF 
OHsEnwt 


$?S4..S0 


DRiPPROOF 


Heavy duty capacitor motors designed and built 
for dependable performBnee on aJr compressors, 
machinery, farm equipment, pumps, conve>;ora, 
etc High starting torque wHh normal starting 
current ebaracterUrtics, Totally enclosed, fan- 
cooled models for arcjjs where dirt, dust, roola- 
tore and oUier contamtnaiiLs are present. Ca- 
pacitor-start, induction-run type except 5 HP 
units are capacitor-start, capacitor-run. 16*10 
HPM, 115/230 and 230V, 60 Hz. lUffld mount. Pre- 
lubricated, double-shlelded ball bearings. Cast 
alu^num end bells, cast alumtnuin, perfectly 


TOTAU,yEf«LOSKD,FAM-C0OLlO j 

balanced rotor for smooth, quiet operation. Solid- 
steel frame. 40“C ambient, Class A Insular^- ' 
or 55’C rise), continuous duty. Open, drlpprooffi 
motora have 1.25 (1 HP}, 1.20 (lf« ^ 2 HP) 

1.15 f3 and 5 HP} service factors; TEFC mpdell,- 
l,Q service factor. Precision constructed m asj 
cordance wUh NEMA mechanical and electrlcw 
standards. Large conduit box for easy wlrtOf.^ 
NHStA IB2 to 215 frames. Recognized by UL foi 
construction under the Motor Conusonent 
ognitlon Program, CSA approved. Gray er""* 
filniah. Dayton brand. ^ 


1 to 5 HP DEHPPROGF NEMA U-RIAME MOTO»-!UGID MOUNT 
Bolt Bearings* 40* C Rise • 1.25/1.20/1.15 Service Foderst • Class A Insulation 


HP 

RPM 

VfllU 
60 Hi 

NEMA 
Framfl 
(Sec p. 1 6) 

FUR- 

Loed 

Amos 

^230V 

Stodt 

No. 

R«Ull 

Efch 


COMPtETE wim 
MAGfimC 
STARTER 
sat. Ntj. Enth* 

COMPLETE »lt8 
MANUAL 
rrAHTEB 
Sth, He. Each* 

1 

IBGO 

115/230 

1£2 

72 

SK480 

*157-50 

*T2SJ« 

42 

7K210 

8125,12 

7X223 

*1BUf 

1W 

1600 

116/230 

184 

nxi 

EK4B1 

18fl.75 

IBIdIO 

40 

7X21 1 

210X21 

7X2M 

ISliBt 

G 

1600 

115/230 

213 

12JS 

BK<a2 

225.00 

180.00 

5S 

7X212 

233.121 

7X2C5 

218JVf 

3 

1600 

115/230 

215 

1B.5 

5K483 

302.25 

241,20 

86 

7X213 

3S3.231 

7K2SO 

2ttJ0T 

B 


2^ 

315 

24,0 

6X434/ 

459.7S 

3o7.80 

102 

7K274 

450 JIS 

7K371 

<20lS 




1 to 5 HP TE?C NEMA U-KIAME MOTORS-RIGID MOUNT 





EloH Doarings * 

55®C ISIaa • 

1 .0 S^TVico ?ac>or 

0 Clcas 

A InaulcHon 


1 

ISOO 

115/230 

1S2 

5.B 


*231.00 

51£-4JJ0 

49 

7X225 

C43.C2 

TK2S7 

*2T4Xg 


ISOO 

116/230 

134 

8.9 

5t:4C3 

27000 

21CJ5Q 

.56 

TXlIii 

275.121 

rK2» 


2 

1530 

115/234J 

213 

12.6 

6X437 

331.GO 

2C3.C5 

SO 

7K237 

31AE21 

7X2SS 

mso^ 

3 

1^ 

115/230 

215 

16,8 

BK«3 

405.00 

324X0 

ICC 

7K223 

3TO.421 

7K2C3 

383L305- 

6 

1500 

23Q 

215 

21J) 

5X430/ 

563,50 

442J10 

130 

7K27ff 

•r?i 

7X376 

405JI 


(*) Prices shown sro for motors wilh 115 or 230V thermal protectod starters. Specify Tollase. SUrt-stop atsti. 
included ^¥^Lh magnetic starters. (#) Capneitor-fliart, capacitor-run type. 

(i) Price is slightly lufrl^r wUiuo i 15 V is sp«iBed. ^ 

(I) Service factors: 1 HP, 1*25, IH 2 HP, 1*20. 3 and 5 HP, 1.15. 


'I SQUARE D VOLTAGE TESTER 

3 110/220/440/S50VAC iO Hi. 125/250 40QVDC 

'1 tzsi Quicldy determines noniinal voltage of DC and 60 Hr- /. 

3 ^ I 9 clrculta, Eiusy to use, safer and more nigged than -,ftny i?Ui 

; tcGtcrs, Test prod tips ere safely -designed, with spiing-loadi 

retraclablE shrouds eurroundiisg hardened steel spear points to vireve 
j ^ acciciental coatoct of spear point with cjcposed terminal: Jr bare win 
f \ Entire unit completely scaied in shcchproof molded ea^e for operatl' 

' J safeiy and to protect mechanism from dust, dirt and foreign objec 

yV 1 ester comes ccmplcto wlin two 30^ heavy duty test Ic^ds and magne 
jY DC polarity, Individually cartoned. Square D brand .'51>*}BT. Shpg. wt. 8 > 
^ No. 4X4D3. Square D AC/DC Voltage Tester. Retail S2l.Cfi. Each, ?ll. 

P^ona {he Frisndiy People a{ Grainger's— They Can Help You 

SSS IVAUnArJTY WPOR:.M7JO« on page before index 















344 & 
344S 


SGH03 A 



Before proceeding to install Models 344 and 344S 
Blower Unit Heaters, refer to Bryant form No. 
39003D1 “Procedures for Gas Appliances*^ (packaged 
with the equipment) for information concerning com- 
bustion, venting, piping, and other standard in- 
stallation practices. The current edition of the 
American National Standard “Installation of Gas Ap- 
pliar :es and Gas Piping**, Z21.30, takes precedence 
over all other reference publications pertinent to this 
installation instruction. Both models are shipped fac- 
tory-assembled. Installation comprises the following: 
^ L Inspection 

II. Location and Suspension 

III. Gas Piping 

IV. Wiring 

* V. Venting 

VI. Start-up and Adjustment 

VII, Service and Maintenance 

perform these sections (or installation steps), 
refer to the appropriate sections of Bryant form No. 
39003D1 {packaged with this equipment). 

SPECIAL AIRPLANE HANGAR AND 
GARAGE APPLICATION PRECAUTIONS 



3934^jD1 

11/15/71 



NOTE: Refer to NFPA No. 409-1969, “Standard on 
A-ircraft Hangars,** and NFPA No, 88-1968, “Stand- 
ard for Garages.** 

1. A clearance of 10 feet to bottom of Heater from top 
of a wing or fuselage of aircraft likely to be housed in 
hangar must be maintained. 

2. A minimum clearance of 8 feet from floor to bot- 


Rgure 1 

3. Heater must be so located that it is protected 
from damage by aircraft or other objects such as 
cranes or movable scaffoldings. In addition, it must be 
located to be accessible for servicing and adjustment. 


tom of Heater in other sections of aircraft hangar, 
such as offices^ and shops which communicate with 
areas used for servicing or storage, must be 
maintained. 


4. A clearance of 6 Inches from combuscible material 
must be maintained from top and flue connector. 
Eighteen inches on each side and 24 inches from any 
obstruction at bottom of Heater must be maintained. 


TABLE I--CGNTROL OPTIONS’ 


COMPONENT 

PROPANE GAS 
02 

NATURAL 

D4 

NATURAL 

DG 

Bryant Auto Pilot 

— 

X 

X 

Bryant Gas Valve* 

X 

X 

X 

Gas Pressure Regulator* 


X 

X 

Transformer 

X 

X 

X 

100% Shutoff 1 

X 

— 

X 

Thermocouple Pilot 

X 

— 

X 

Pilot Relay or Pllostat 

_ X 

i ... ' — 

X 


'Al! three options available on 344 & 344S are available with D2 propane and Do natural gas only. 

Bryant Gas Vahe with integral Gas Pressure Regulator is used on D4 and D5 for size 15Q; A>$41 Gas Valve without 
regulator is used on D2 for all sizes, A-64I with separate Gas Pressure Regulator is used on D4 and D5 for sizes 2Q0 thru 400, 











TABLE ij— DIMEMSIONS IN INCHES— MODEL 344 


Size 

A 

s 

G 

0 

E 

F 

G 

H 

J 

K 

L 

Ga3 

Intel 

Approx. 

Shipping 

Weight 

150 

16-1 /2 

44-3/16 

30-1/16 

21-3/4 

5-11/16 

2-7/8 

14-3/8 

7 

17 

3-3/16 

3-7/16 

1/2 

215 

200 

24-1/2 

44-3/16 

34-9/16 

21-3/4 

5-11/16 

2-7/8 

17-3/8 

8 

23 

3-3/16 

3-7/16 

1/2 

280 

250 

33-1/2 

44-3/16 

34-9/16 

21-3/4 

5-11/16 

2-7/8 

28-3/4 

0 

32 

3-3/16 

3-9/16 

3/4 

3B0 

300 

39-1/2 

44-3/16 

36-9/16 

21-3/4 

7-11/16 

. 3-7/0 

34-3/4 

9 

36 

3-3/16 

3-9/16 

3/4 

465 

400 

51-1/2 

44-3/16 

38-1/16 

21-3/4 

9-3/16 

4-5/8 

46-3/4 

10 

50 

3-3/16 

3-5/16 

3/4 I 

623 


Specific Location and Suspension Precautions 

For general location and suspension information, 
refer to Section II of Bryant form No* 39003D1* In ad- 
dition, the following preeautions should be observed 
when selecting a mounting site* 

1* Direct heated airstream toward area having 
greatest heat loss. 

2. For multiple installations, locate Heaters so that 
each will warm a specific area. Arrange so that 
overall air pattern results in continuous circular flow 
of warm air throughout space, 

3. Do not locate Heater in areas where combustion 
air is limited, or is not replaced. 

4. If located in spaces equipped with exhaust fans, 
provide sufficient makeup air to allow proper venting 
of Heater* 

5. Two 1/2-ineh pipe tappings are provided in top 
casing for use in suspending Heater. Use pipe unions 
to join Unit Heater to ceiling hangar. Two additional 
1/2-inch pipe tapped brackets are supplied for bal- 
ancing Heater. 


IV. WIRING 

Make all electrical connections in accordance with 
the National Electric Code and any local codes that 
may apply. 

If aluminum conductors are to be used, the wire size 
selected must have a current capacity not less than 
that of the copper wire specified and must not create a 
voltage drop between the service panel and the unit 
in excess of 2% of the unit rated voltage. As a 
minimum, aluminum wire must be treated to prevent 
oxidation. 

With electric power turned off, recheck all electrical 
connections (both factory and field) for tightness. Be 
sure to check power supply connections, especially if 
aluminum conductors are used. 

The Blower Unit Heater is completely wired at the 
factory and is ready for connections to power source* 
See wiring diagram. 

The heat anticipator 
at 0*8 amps. 

— 2 — 

J- 6,2. 


on the thermostat should be set 

OF POOR 






TABLE til— THROW CHART 


Modal 

Velocity 
High Speed 
ft/min 

High Speed 

Low Speed 

EFFECTIVE THROV;* AND MOUNTING HEIGHT 

CFM 

Temp 
Rise “F 



Distance from Floor to Top of Hosier fn Ft, 

a 

BB 

m 

m 


m 



m 


ea 

19 

m 

150-344 

2100 

1650 

65 


80 

100 

EEB 

m 

m 


88 


ESI 

so 

78 

75 1 

73 

roj 

200-344 

2100 

2100 

67 

■■091 

85 

100 

EiS| 

la 



88 

85 

S3 

80 ' 

78 

m 


m 

250-344 i 

2100 

31G0 

60 

2600 

70 

120 

118 

115 

113 

110 

103 


m 

100 

EBB 

95 

m 

■1 

300-344 

2100 

3600 

60 

3000 

70 

130 

123 

125 

123 

120. 

118 

115 

113 

110 

108 

.105 

103 

100 

400-344 

2100 

4200 

67 

3400 

85 

130 

128 

125 

123 

120 

118 

115 

113 

110 ' 

108 

105 

103 

100 


* Effective throw as shown is the horizontal distance in feet that the heated airstream travels from the outlet of the unit heater with louvers 
positioned for maximum throw with air reaching the floor. Spread or width of the air pattern is approximately 20% of the maximum tlirow. For 
additional spread, use vertical louvers. Above data are test results . 


VI. START-UP AND ADJUSTMENT 

1. Start unit using procedure outlined on lighting inr 
struction plate attached to Heater, 

2. Adjust pilot flame. Use adjusting screw under 
screw cap on pilot valve for this purpose. 

For D4 controls, flame should be long enough for good 
impingament on metal element of Bryant automatic 
pilot. For D5 and D2 controls, flame should surround 
thermocouple element of pilot and extend downward 
to include 3/8 to 1/2 inch of thermocouple. Flame 
should never come in contact with any other part of 
thermocouple or its lead wire. 

To adjust pilot flame on units equipped with a Model 
A-S43 valve, adjustment screw is located in pilot 
outlet portion of valve body. Remove capscrew, make 
necessary adjustment, and replace capscrew. 

3. Check input. Input should be checked at meter to 
make sure that it corresponds with input shown on 
rating plate attached to unit. See Bryant form No. 
39003D1 for method. 

4. Pinal Checkout. Move thermostat setting above 
and below room temperature several times, pausing 
between each and cycle to make sure that 
main burners ignite properly. 

Attach a low-voltage test light to electrical leads of 
gas valve. With thermostat set above room tem- 
perature, close manual pilot valve. If light goes out 
when pilot cools, pilot is functioning properly. The 
test light should go out within 45 seconds after pilot 
gas supply is turned off. 

Check the cperation of temperature limit control. 
This can be done by allowing burners to operate while 
fan is not running to see that limit switch opens. 

Check ail connections in the gas piping for leaks. Use 
a soap-and*water solution. 

WARNING: Never use a flame to check for leaks. 


VII. SERVICE AND MAINTENANCE 

1. Pilot Orifice - is located in bottom fitting of pilot 
and is readily accessible for inspection and cleaning, 

2. Main Burner Orifices - The orifice is readily un- 
screwed from manifold after burner is removed. 

3. Removing Main Burners - Lift rear of burner and 
push it away from manifold enough to disengage 
orifice spud from mixer shield. Then pull down and 
out of Heater. End of burner away from manifold 
seats in a slotted burner support. It is necessaiy to lift 
burner out of this slot before attempting to push 
burner back. See Figure 8. 

NOTE: Disconnect the pilot tubing and wires to 
remove the burner that holds the pilot. However, it is 
not necessary to remove the pilot itself from the 
burner. 

4. Cleaning - Heat exchanger tubes should be in- 
spected at regular intervals and cleaned when 
necessary. 

a. Shut off gas and electricity. Heater should be cool. 

b. Disconnect pilot tube and wires. 

G. Remove main burners and pilot 

d. Use stiff brush to scrub heat exchanger tubes. 
Remove all loose scale and any^ soot that may have 
collected. 

e. Replace burners and pilot. Reconnect pilot tube 
and wires, 

f. Unit is now ready for relighting. 

5. Oiling-direct-drive sleeve-bearing blower motors 
are prelubricated and normally will not need further 
oiling for approximately 5 years. Lubricating then 
should be performed by an experienced serviceman as 
blower assembly will have to be disassembled. 

Each sleeve bearing on above motors should be oiled 
with 25 drops of SAE 20 nondetergent motor oil an- 
nually after 5 years. Avoid over-oiling. 

































IF ANY OF THE ORIGINAL WIRE AS SUPPLIED WITH THE APPLIANCE 1 A-TRANSFORMER 

MUST BE REPLACED, IT MUST BE REPLACED WITH TYPE SFF-2 150C 2G-BLOVVER RELAY 

FOR 24-VOLT CIRCUITS AND APPLIANCE WIRING MATERIAL 105C FOR 3D-BLOWER MOTOR 

LINE VOLTAGE CIRCUITS. 5A-HEAT MOTOR VALVE 

6A-PILOT SWITCH (OMIT ON PROPANE 

THIS UNIT IS APPROVED FOR 0.25 WC STATIC 55^“ FACTORY LINE VOLTAGE 7K-TEMPERATURE LIMIT CONTROL 

TO 85= RISE, SEE INSTALLATION INSTRUCTIONS OR FACTORY LOW VOLTAGE 

APPLICATION MANUAL BEFORE CHANGING SPEED — — — FIELD LINE VOLTAGE 
TAPS OR ADDING DUCTWORK. FIELD LOW VOLTAGE 


Rgure 3 * With 732 Pilot Installed Non 100% Shutoff, Nat. Gas (D4) 



IF ANY OF THE ORIGINAL WIRE AS SUPPLIED WITH THE APPLIANCE 
MUST, BE REPLACED, IT MUST BE REPLACED WITH TYPE SFF-2 150C 
FOR 24-VOLT CIRCUITS AND APPLIANCE WIRING MATERIAL 105C FOR 
LINE VOLTAGE CIRCUITS. 


THIS UNIT IS APPROVED FOR 0.25 WC STATIC 55“ 
TO 85“ RISE, SEE INSTALLATION INSTRUCTIC " OR 
APPLICATION MANUAL BEFORE CHANGING SPEED 
TAPS OR ADDING DUCTWORK. 


— — FACTORY LINE VOLTAGE 

FACTORY LOW VOLTAGE 

FIELD LINE VOLTAGE 

FIELD LOW VOLTAGE 


lA-TRANSFORMER 
2G-BLOWER RELAY 
3D-BLOWER MOTOR 
5A-HEAT MOTOR VALVE 
60-733 PILOT (REIGNtTION) 
7K-TEMPERATURE LIMIT CONTROt 
7P-PRESSURE SWITCH SP5T 
HA-RESISTOH 




Rgure 4 - With 733 Pilot Installed Automatic Electric Reignition (D1) 






pOOB- 







IF ANY OF THE ORIGINAL WIRE AS SUPPLIED WITH THE APPLIANCE 
MUST BE REPLACED. IT MUST BE REPLACED WITH TYPE SFF-2 150C 
FOR 24-VOLT CIRCUITS AND APPLIANCE WIRING MATERIAL 105C FOR 
LINE voltage circuits. 

THIS UNIT IS APPROVED FOR 0.25 WC STATIC 55" ——FACTORY LINE VOLTAGE 
TO 65“ RISE. SEE INSTALLATION INSTRUCTIONS OR -^FACTORY LOW VOLTAGE 

APPLICATION MANUAL BEFORE CHANGING SPEED FIELD LINE VOLTAGE 

TAPS OR adding DUCTWORK. — FIELD LOW VOLTAGE 


Figure 5 - With 732 Pilot Installed Non 100% Shutoff. Nat. Gas (D4) 


1A-TRANSFORMER | 

2A-BLOWER RELAY | 

2G-HEAT-MOTOR-OPERATED RELAY I 
3D1&2-SLOWER MOTOR 
5A-HEAT MOTOR VALVE 
6A-PILOT SWITCH (OMIT ON PROPANE) 
7K-TEMPERATURE LIMIT CONTROL 




IF ANY OF THE ORIGINAL WIRE AS SUPPLIED WITH THE APPLIANCE 
MUST BE REPLACED, IT MUST BE REPLACED WITH TYPE SFF-2 150C 
for 24-VOLT CIRCUITS AND APPLIANCE WIRING MATERIAL 105C FOR 
LINE VOLTAGE CIRCUITS. 

THIS UNIT IS APPROVED FOR 0.25 WC STATIC 55" — ^ FACTORY LINE VOLTAGE 

TO 85° RISE, SEE INSTALLATION INSTRUCTIONS OR FACTORY LOW VOLTAGE 

APPUCATION MANUAL BEFORE CHANGING SPEED — FIELD LINE VOLTAGE 
TAPS OR ADDING DUCTWORK. FIELD LOW VOLTAGE 


I.A-TRANSFORMER 
2A-BLOWER RELAY 
2G-HEAT-MOTGR-OPERATED RELAY 
3D1&2-BLOWER MOTOR 
5A-HEAT MOTOR VALVE 
63-733 PILOT (REIGNITION) 
7K-TEMPERATURE UMIT CONTROL 
7P-PRESSURE SWITCH SPST 
11A-RESISTOR 


Figure 6 > With 733 Pilot Installed Automatic Electric Reignition (D1) 
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*THERMOSTAT 
P/N 34427D46 


W 


9 


I 




— 4 


w 


I 


T 


O 


j 


I 


-THERI^IOSTAT 
P/N 34427D46 
W/34427D36 
SUB- BASE 


* SET HEAT 
ANTICIPATOR 
AT 0 . 8 AMPS 


B7U« 


SEPARATE WIRES MARKED W 4 J AT THERMOSTAT CONNECTIONS 
WHEN SUB-BASE P/N34427D36 IS USED FOR SUMMER FAN 


Figure 7 - Thermostat Field Wiring 
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